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ttJiE# 2004-3066967 




2003-181930 ^^i; : 

l§tm<D^m 2-r^y-\£Z.^u [3. 1. 0] 

X 

COOR^ 

Y - 

HgN C00R2 [I] 




2-ioT;l/^-;l.^, l^t< (±21®<^7a.-;l.^-eg|^$ti./cCi_ioT;U^;v* 

^'i-^;^^. T^yC2-ior;i.^;v*. Ci.ioT;i.n:^^^Ci_ioT;P^;u^. Ci_ 

Sr^l-o Yfi. -OCHR3R4, -SR3. -s (O) nR^. -SCHR3r4, 
-S (O) nCHR3R4, -NHCHR3r4^ -N (CHR3r4) -NHCO 
R3. X(±-0C0R5*^i- (^4,^ R32^t;^R4(i|g_X{±^;&oT. Tfc^il^ 



IUiE#2 004-3066967 




2003-181930 ✓si^v? 



J. 



[tt*:®2] Tlfi^ [II] 




H2N tJOOR^ 



S> C2-ioT;v^-;i/^, l^t<{i2'(@07ji~;vXTSm$tL7^cCi_ioT;i' 

i_ior;i/c^;i.^, T^y C2-iot;i^^;v», Ci_iot;v3^ vCi_iot;v^;v^ 
T^yc2-ior;v^;^^. Ci_ioT;^r3.^vCi.ior;i'^;v^. Ci_ 

Sr^t-o Yfi. -OCHR3r4^ -SR3, -S (0) nR^. -SCHR3r4, 
-S (O) nCHR3R4^ -NHCHR3r4^ -N (CHR3r4) g,. -NHCO 



tBSE# 2004-3066967 



2003-181930 



xti-ocoR5^^i- (^sp^ R^Rx/R^im-xim^^-ox. ^mm'f' 

to R5{i, Ci-ioT;!/^;^*, Ci_ior;i/>Jr- - 

-;V*=Jr^L, n {i 1 Xfi 2 (7)^m^:^1-o ) o ] T'^$ tt^ 2 -T ^ y - if 
[3. 1. 0] ^c^-9-^_2, 6 -i^ij Jl'^ym^:^7-}l^m^W^ 't<D^ 

[m*^3] mfB^[II]l3:fev>T. R2;6*7K^i^^T*^m^:^2ffi«^0 2 
-r^y-e->i^n [3. 1. 0] ^^■^j->-2. 6-i^:^}U^^ymJ^x^)i.m 

m^:^2fBm<^2-T^y-lfixi}'n [3. 1. 0]^^^>-2, 6-1^^)1^ 
-OCHRSR4-^^^^^^2mm.<D2-T^J-}£i^^u [3. 1. 0] 

-SCHR3R4x*^^|t^;^2fam02-T^y-lf'>i^n [3. 1. 0] --.^ 



l±iiE# 2004-3066967 



#M2 003-181930 



^-v: 4/ 



-NHCHR3R4T'$>^W^:^2ffim<^2-T^y-tfi/i5'n [3. 1. 0] ^ 
OCHR3R4-e^^^^:^2fBm(^)2-T^y-tfvi^n [3. 1. 0] ^^^f 

SCHR3R4^~^^|*^;g2lB«c02-T^y-lfvi^n [3. 1. 0] 

-NHCHR3R4-cab^m^:^2fBm<^2-T^y-lfvi^n [3. 1. 0] ^ 

[M^^ 1 1 J 1-10 (T^x^^-fM^ 1 :^icf2®<7) 2 -T^ y -ir-y^ 

a [3. 1. 0] ^.^•9->-2, 6-i^*;V;3?>mJ^;^T->>l/ilS#> -eogUJi 

I^^:^ 1 2 ) i^ji/- >K h n If 5 >'M^##J^^^-eab 

-SW^i^l l|Bm<^IMmo 

[0 0 0 1] 

^^?gfi> M^t LT;tffl^2-T^y-lfi^i^n [3. 1. 0] ^^"^Z^- 
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•^-v^ : 5/ 



(mG 1 u R) 'D-^yVJV-^mzmi-^mG 1 u R 2/010 i u R 30 

r>^zt=.7.Ytvx^m-t^it'^m-^^^2-r^.f-\£-y^u [3. 1. 0 

[0 0 0 2] 

^/ix 2^^§§fi. mG 1 u R 2/mG 1 u R 3 <^T > ^ h t LT-f^fflt" 
[0 0 0 3] 

:i(7)itfx::^^ ^;V--/II (mG 1 u R 2/mG 1 u R 3) (i. T7=-'-;i'-9->f iJ' 

7-^fi:^^t^ ^^-W'^ ^^^'Tt*/ 1 1; (cAmp) (D^)V7sa^)y 

n [3. 1. 0] ^^•9->-2, e-i^:^;;!/^*^^^^^}*, ^ ^' 

[0 0 0 4] 

1 ] 

Trends Pharmacol. Sci., M. 13, 1993^ 
[0 0 0 5] 

[0 0 0 6] 

miE#2 004-3066967 
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6/ 



^^^^hit2-T^y-}£i^^u [3. 1. 0] ^^•9->-2, 6--J:^)V 
i5^;v^^ >'m^##t':^#=^:S.{?1-2-T^ y-tfvi^n [S. i. Q] ^i(r«9- 

[0 0 0 7] 
[0 0 0 8] 

[its] 



HgN COOR^ p] 

[0 0 0 9] 

i^^. R^Rr/R^im-Xim^^x, Ci_iot;1'^;v^. C2-iot;V'^-;v 
C2-ioT;v^::^;i/*. i^t < ^±2'il^oyJ.-;^^-ea^^$t^7tCl_loT;^ 

i-io^^v^Ji^S^ y C2-ioT;i/^;v^. Ci_iot;v3^vCi_iot;v^;v^ 
- Ci_ioT;i/3^'>*;V:j?-;vCi_ioT;i'^;v^=S::^t> Xt±> RlS.r^R2(^>^Br 

M^—'^-^^yi^mjw.^(D t ^ . m-:)j-fy^ci.ior)v^)vm. C2-io/'^i^^-''i^*> c 

. t Kn^->C2-ioT;v^;HI. >'>nr>'fl:Ci_ior;i'^;v*. TS^KCi.ioT 
y C2-ioT;v^;vS. Ci_ioT;i'n^->Ci_ioT;v^;v^. Ci_ 
lOT ^- ;v c i_ioT ;v ^ ;i'*=^^-t-o X (iTK^il^Xti y y mm'f- 
^m^o Y{i, -OCHR3r4^ -SR3, -S (O) nR^> -SCHR3r4, 
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^-v?: 7/ 



-S (0) nCHR3R4^ -NHCHR3r4, -n (CHR3r4) -NHCO 

^RXfyjuy^z^^^^(t,tj:;^mJ;: ^Mitft^ 1 5m<7)m.^&X-m.m^itxfzy ^ 

[3. 1. 0] 6 ->^*;v^i?>'®tJ^>^7-;vilS'ft^. ^(^mm 

[0 0 101 
[0 0 11] 

o W.m^T)i^^)vmtLxit. Mx-i^. pt^;!'*, ynE';v^, 

-^>'-^;v^, ^y^;^^, ■7'->;v* 

)vy^)i^m, 3 -^^;V7'^;i'^, l -j^«^;i/7'n tf;^S^ 1, i->>^^^;v^ 
ntf;v^, 2, 2 -i^^-f-;l'yntf;v^, 1, 2 -5^^ ^;V7'n kf;v^, 1 

y^Ji^rn, 1 -aif-;^^-^-;^^. 2-J^^;vr"^;vS, 1, 1 -v?^^;v:f^;v 
1, 2->^^^;i'y^;i/^, 1, 3 2, 2-v^^^;v 
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^-v : 8/ 



^>"^;i/S, 3, 4-i?p{'^;i/^>^;v*, 1, 2, 3 - h U ^;vr-^;v^. 
1 V7'nbf;i/y^;v^, 4, 4 - ^^V-^^^;!/*, 5 - ^ 
4 2 --/o tf;^^^"^;^^^ 2, b -V 
4, 5 2 3 -pf ^jv^vf-;!'^, 1, 
2, 4- h Vp<-^;v^>'-^;v*, 2-^^;v- 1 --f y/ne;vr^;vS, 3- 
:^^)\^:^^^)\^^^ 2, 5 -i^^^f^;l'^-7°^;V*, 1- ( 1 ^;V7°n 
-2 1, 4, 5-h V^f^;^^drv;v^, 1, 2, 3, 4- 

>>v*> 2, 3 1 - (1 -p{'f-;v>^oe;v) r-^;!/*, v^^n-T'ntf 
2- (vi^ n-7°n 3- (v^nr^;v) ^>"5^;v 

[0 0 12] 

C2-10"7'^V"5^^>'VSi:{±> i>^< t^) H@<^-mM'^=^^-r*> Mmm^S:2 
-1 0«:#1-^ii:ilt>t. ^#lE^«r3~l 0^^1-;S^lK^t^, Xfi. 
*5~1 0^^1-^m^T;i'y-;v^=^^L> if:::^;^^. TU;«. 3 

-y-r— 4-^>'-r^;v*> 6 -^•7't-^;vS^ 7- 

:^-^^'r^;i'^, 9-T'-fe-;^^^ 1 -^•f-;v-2-yT^;i'* 

. 2-^«^;v-2-:/x^;v*> 2 -^f-;v-3 -:/x-;v3l. 2-^>'7^-;v 

o 

[0 0 13] 

C2-l0T;V^-JVSi:fi. i^-:&< fc^ H0<^=m^^S:;tt-^, ^^11^2'- 
1 0^@^t-^EiIt>tX{iRSiIiF-^4~i 0^^1--2>^ii^Ji^(^T;i/^ci;^*=^^ 
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^-5^ : 



i^t<f±2^07i - ;i'^-egm ^ c i_ioT ^ i: L T « > m^i^, 

[0 0 14] 

Kn:3pvyntf;l/^, 4 - Kn^ v':/^;v^, 5 - 1 Kndr->^>'f^;v^, 6 
9 K^->y 1 0 Fn^v'T^v;V^, 2 - 1 Kn^ vT'n li' 

10 0 15] 

{^2 -^'nnjLf-;vS^ 2 -•rn^j::f-;V^^ 2 - 3 - KJ^f-;!/!^^ 3-:Jrnn 
•/nt?;v^^ 3-':/n^7'ne;v^, 3 -a- K-/n 4-^'nD7'^;v 

4 -■/n^r'^;V^, 4-3-K-/^;v^, 5 - ^ n n^>^;l/^, 
nn^^v;!/*^ 7 -rJ' a n^>^^;l/^, 8 -^^ n n:^i^^;v^^ 
^;v3fe, 1 O-^'nn-r'v';!/^, 2 -^^nn^/nif;!/^, 2 -^^ nar^;i/^, 
2, 4-v^:5'nnrf=-;v^, 2 -:5'nn- 3 -p{■?-;^y•^;^3g55:if76«Wf>t^;^> 

o 

[0 0 16] 

Ti^KCi_ioT;v^;v^tti. i>^< fc^) 1 om±«7>r>^ K^lcJ:o-C®m$ 

^> 4-T5^Kr'f-;v*. S-ry K^>'f^;v». 6 -Tv^ F^^v;v^. 7- 
T K^7'^;v^. 8 - T y K^e- ^ 9 - T 1 0 - T y K 
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^-i?: 10/ 



[0 0 17] 

[0 0 181 

Ci_ioT;v3devCi_ioT;v^;v»i:(i^ ^^mi~l 0^<^EMjI:^. m.mm. 
^^3-1 OiSWr^^S-lKSI^^ X{i^^JE^^=^ 3 ~ 1 ^mM^^W^(n>r 
^v'^icioTS^^tL/i.^l^^l ~ 1 0^<7)t;i/^;v*^^L> Mx.{^> 2- 

> bilrv^>^;V^^ 2-^ h^vJ^-f-;!/^^ 2--/n!Hc^->aLf-;l/^, 2--fV7' 
n^-^i/ji^;l/^, 2-rb^va^^;V^, 2 --f V"/ h 2-t 

3 -J^h^->yne;V^, 4 - j:- h ^->:/^;V®. 4 -:r. h ^v- 3 -pf 
h ^ V 4-J^b^v-3-pJ"^;v^ > }^ifim'f hfi^o 
[0 0 19] 

Ci-ioT>'V3^->:*;i'**-;vCi_ioT;v^;i/^fcti. R^^^i-i om<D-m.m 

4^(^T;vr/^->:*;l/5}?^;V^lcJ;oTSI^:^tt/c^^^l - 1 omor)l^^)l^m 

2- (j^h^'>:*;vsK^;v) 3- (j^h^v*;v>K 

ynbf;vs, 4- (jc h 4- (j^h^'>5!7;v 



miE#2 004-3066967 



#M 2003-181930 



^-"J : 11/ 



[0 0 2 01 

n- 2 -^-7^-;^^, 2 -iJ^nn- 1 --^y^;!/*, 1 -yo^- 2.-':^■7^;^ 
2 -yn^- 1 -•:J-y'^;vSl -3- K- 2 -•^'7^;^*^ 2-3-K-l 
1, 3 -^^-7;V:tn - 2 -^^^Ji^^^ ^^^^^tf ibtL;s.o 
[0 0 2 1] 

[0 0 2 21 

Cl-lo'^>'l'=^^>'^^fi^ >^^ir.^=^ 1 ~ 1 oM^-t-^ii:«i>i^3iti^ii!^lit^<7) 

T;V3^->»^^L. n^\t^ J^h^v*. ynsj^^v^, ^yy 

n^^'>^, rh^i^S^ ^yyh^v^. t-yh^'>3^^ '^>^;v:t^'>* 
> >ry^>"^;v:t^->^^if5&«W«btt;i,o 

[0 0 2 31 

^^ny^i^.^, ycc-;i/^, Ci_ioT;v^;i/^. Ci_ioT;V3^v». b v y 

i^Ty&:S.t;fya^y^'>^35>f>3S:^S^j: i^^ltm^S l~5MO®m^T'Mil^tt 
fzyi^;!/*^}*. y>;'^il^^. ^^11^. Ci_ioT;v 

^^^tC3_lor;^#;^S^ Ci_iot;v3^'>^, ^JbtC3_ioT;i/ri^->S 
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^--J: 12/ 



2 -*7;v:tn"7ir.;i/^, 3 -y )Virti y A -y )Virny x.=.)V^^ 

2-^uuyjL^)V^, 3 -i^uuy :c:=.)U^^ 4 -t^ n n -7 2-^ 
^^y :r^:=-)l^m. 3 -yn-f7iJ^;l/S^ 4 -yu ^y 2-3-K"7 

;v^, 3 -3- K"7jt— 4 - 3 - j^— 2 >f-;v"7 

3 -^^;i/-7a^-;^^, 4 -p{^;i'-7i-;v^, 2 3 

4 -aif-;V7a^-;i/^^ 2 - ^ V ^'n tf ;V 7 3 
vyntf;l/-7:c::^;v^, 4 V T^n 2 - v:^ n-^o If ;v 

y'jc::!;!/^, 3 - i> ^ n yn -;vS> 4 -->^nyn ii°;V73^ — 

2 — -i/^ v;i/ jc — 3 — n^Jp v;v:7 4_,^^n^ 

4->ry:7'n^^i/-7i-;v^> 2 -->:5^nr^ni^->-7 3- 
^v;V:a-^->-7i — 2 - h V 7;V:t-n;>lf-;V/'7a: — 3-7;v^np{ 

■^;V"7i-;i/*^ 4-yvyji^:^u^^)vya^^)\/m^ 2 -^i^;^^^-;!/^ 
N 3 -7 ji^;V'7jt^;i/^^ 4 -"7^ — 2 Kniir:^*;!/^— 
— ;v^> 3 - 1 Kn^v:^;vjK^;l'7i— 4 - 1^ Fn^lr v;!;;V/s}x*r. 

y y:x^:=-ji^m, 3-T^yy:ii:=.)vm. 4-r^jyx. 
s 2 -->Ty 3 -->Ty 7a^~;v^> 4 -->T/ "7 2- 

tj:}f-i)tmfhfl^o 2oogm^-eg|fe$tt/i'7i-;i/^i:Urti. 'e?fl;i{^, 2 
, 3--Jy)V:^uy 2, 4 - v^7;v:^n 7 2, s-v^y;!/ 
tuy 2, 6 --:^:7;v^n-7 3, 4 - v-7;v:t-n'7ic^;i/ 

3, 5-v^7;i/;^-n7jL-;i/^^ 2, 3 -y:?' n n 7 2, 4--:^ 
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^-i^ : 13/ 



> 3. 4 -v^iJ'nn^i-;!/*, 3, 5 n n 7 2, 3 -i^:^n 

>t"7j:-;v^, 2, 4 -S^:rn^7ai^;i/^, 2, 5 --:^"/n^"7i-;i/^, 2 
, e-v^ro^^o.-;!'^, 3. 4-'jyxj^yj,s.)um. 3, S-z^y'u^y 
2, 3-5^3-K-7i^;l/*, 2, 4-i^'3- K73.^;u^, 2, 5 

-V3- K-7i^;^^, 2, 6 K-7a^>r:;V^, 3, 4 _ 3 _ y ^ - 

3, 5 --:^3- K-7 3 Dn-4 -•7;V:t-n-7a:^;i/X, 4 

_^nn-3--7;v^n-7a:^;i/^, 3 _>^n-:E- 4 - -7;^:^ n -7 4 
-rn-;e-3 -7;i/;e-n-7j^::^;i/^, 4 --f^^- 3 - 1> V3 u y :l:=.)U^, 3- 
ru^^4-^utiy^-)um. 3 -^5^00-4 4-^5^0 
n-3 -^^;v'7ij=.;i/^, 3 -7;i/:rn- 4 ^;i/-7i-;v^, 4-7;V:f 
n-3 3 -"7;v:^n- 4 h ^->73i^;v^, 4-y)U 
:t-n-3-p{ h:3pv<7j^-;i,^^ 3 -yn«t-4 4-y 

°^-3 h^v7i— 3-^^00- 4 -7i/^->-7i~;V'S, 4- 
^nn-s-^iy^v^i-;!/^, 3 -^^ nn- 4 h n7a^c:i;«, 4- 
>jrnn-3--hD7ac^;i.^, 4 3 _ _ ^ ^ ^^^^^^^^ 3 -r^n 

"^^4--bn7i-;V*, 3 y-4 -:/n^:7a^-;^^, 

3 -:7'n^7^-;v^, 3 --Tn^- 4 Kn^^v'j&jU.-Kc::;^^^ 4 _^n^ 

-3 Kn^v:*;i/.-}?-;v-7j. 4-y)U^u-3-\i 

3-1: Kn^^/:^;v^'-;i.^^ 3->'Ty-4-7;i/:tn7^-;^^, 3 -vT 
y-4--7;v:tn-7ai^;v», 4-^^Ty-3-^^;V7j:-;vS, 3-v'Ty 
-4-p{'f-;V7i-;VS, 3-v'Ty-4-^ h^->7j^-;v^, 4-'>ry- 

LTIi. Mx.«\ 2, 3, 4-h V7;i':tn-7a.^;i.*, 3, 4, 5 - h U 
7;l/^n'7^~;v^, 3, 4, 5 - h V ^ n n 7^^^;^*, 3-j}'nn-2, 6 
-i^y)\^:tuyjuc=.)vm. 3. 5 -i^^' nn- 4 -p^ > ^v^a^-;^^, Xfi 3 
, 5->^yn^-4-^ b^->7ji-;l/B5raf:d^^tft,tLSo 4oog^^'eg 
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^->^: 14/ 



-So 5oc^gm*"Ce^$ttfz7ji^;i/^i; LT{±. Mx.{f, 2, 3, 4, 5, 
[0 0 2 4] 

tTt. ^^B^tii3tt^is^±K^s$tL;g>:^^}i. 'pijx.t?^ ^w.. mm^j: 

[0 0 2 5] 

^ [I] X-m^n,^<t^'^<7)}£i^^u [3. 1. 0] ^^•9->m±t-t±5oO 
[0 0 2 6] 

[0 0 2 7] 



[0 0 2 8] 

^l&?g'fb'^!^t?ab-?)^ [I] RXJ^ [II] ti. i?';v-yilp«^s}^hne^7i^i^;v 



I'fb4] 




H X 
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: 15/ 



^i^m^^ir:h^\:-^!i^x-:h^^ [ill] Rx^ [iv] ■e^$tt<&'fb^i^'^i:-etL^ 

[0 0 2 9] 



[0 0 3 0] 

[^^. Xii:^mm^Xlty ymm'^^^-To YI±, -OCHR3r4^ -SR3 
. -S (O) -SCHR3r4, _s (O) nCHR3R4, -NHCHRSr 

4, -N (CHR3r4) 2. -NHC0R3. Xli- O C O RS^^-f- (^cfi, r3 

RX/R^i±m—Xiim^£^X. TKmm'f: Ci_ioT;^^;1/*. Ci.iqT 

^ liS^^M^. Xti. >'^^'^F'>lg^, •7i^;v^, Ci_ioT;i/^;v^. Ci_io 
1@cofi^^-egm:^^fw7i-;v*^^-to R5(i, Ci_ioT;v^;v^. Ci_io 

Ci_ioT;i^3:^->^, h i; •7;w:*-np{^;v^, ■7aL-;i/*, b K □ ^Ir v ;^ 
r^ya. -bn^. :^Ty^;S:C>*7:i:y ^v*:i^f>3S:>2>S^J: 
ti^ l~5'la<^>S^^^T'S^^|$^^3^w7i-;^S=g:^L. n{ilX(± 2 0^^=1:^ 
"to ) o ] -ea^ttS 2 -T^ y-ei^^^n [3. 1. 0] ^^■9->-2, 6- 

[0 0 3 1] 



['fbs] 
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^->^ : 16/ 



(9). (16), (2 4). (2 7). (3 0) RX/ (3 3) It. rmoXo 
immt^^tt^^^^o (iikT<DKf^^^^, X. Y. n. Rl> r2. R4 

t-y'h^i/:^)l^^:=-)l^^. ^y-J)Vt^'yi3)Vy^ 
(11 1; 2 :^;v4^^^;i/S^i:'coTv;^^> TV-;v*, 

^>^f>'j^;l'7a^^;v^, 2, 4 ->^^ h ny^;V'7i^;i'^^ 

^)i^y ^ V )i^mm(Dr ^ ymo^mM^^iTo a1{±. ^R3xt±^CHR 

3R4:Sr^-f-^ A2{i, ^R^Xii^CHR^R^^^-to Qii. ^SRK S (O) n 
R5, ^SCHR3r4^ Xli^S (O) nCHR3R4^^t-o ) o 
10 0 3 2] 
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(6) 



10 0 3 3] 

x®i ut^m (1) ^yfm^mm^. m^<^#^Tx n^if. my^hvy)i^ 

^?§^#=Sr^ffl1-^^:^:;6s«t?§^o LTti, mk\t. y^)x.^)vr\y. 
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^-y: 18/ 



[0 0 3 4] 

X^2 Mb^tJ (2) S^^JIM^^^T. m^i:i. h';^ 

<^^^i:^*^^ X{i>^m:^U'^7A, Rm7X*-^h';'^7A^Ote||:^i|®(^:}^:fcT 
> -m.itRmR-O^R^0}ltKBir:h^tK^^x4t^m (3) -^tS<cifc>6^' 
(Tetrahedron Letters 26. 1109(1985) 0m) o i ^ "^S^^JIM^S t 
{i> mtlf 0 m<D^-^ 7 V ^ AUMX-^ «9 . -M X 9 A (II) 5^ if 2 
(^J^N'^v^'i'Ai: h i; •7i^;i'*;^-7^ 2, 2' -H";^ (>^*7ji^;i/s^>j> 
^) -1, l-e'^7-5^;V' (BINAP) ^j:t'(DW.^=F^m^^XKJBmf^'^mm 

[0 0 3 5] 

xms :^t^f^ (3) =£'>r:fStt^^4'. l?iIx.»fl2gm<fc3fX^'^A^:fc'^^v^7t 

(M. Hudlicky, "Oxidations in Organic Chemistry" 

#M) ^AD-mi X ^^^:-r^ Sharp 1 ess<^)^^ V >^ -y t: Kn^i/;Hk 
MliS (Sharpless AD) (Tetrahedron Asymmetry 133(1993)> J. Org. Chem. 5Z 
, 2768(1992)^ J. Org. Chem. fil, 2582(1996)#M) ■^if^m^^^X-Jt-)l^^t 

t-T-^)Vr)l'n~-)Vtj:t^(Dr}VU~)V^^%, ^y^-y^ ^^^y 
[0 0 3 6] 

miE#2 004-3066967 
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^-P : 19/ 



X®4 Mb-^t/ (4) ^m^i:^. h}]/J:~>, ^^"^-^^ ift^^'fbTfc 

m^mm. y^^nn^^>, ^nn.i^;i/A, MM^t^m^J: t'<D^^uy>^mm. 
T- h Kn7 9>s i^j:.^;^^:.— •r;v^ 1, 2 - v^;?? h ^ vJC^ if(7)ai- 

^^M^ T- hyli K^■7 9>^ vjc«^;vai-«r;v, 1, 2 h ^Z/J:.i^ 

> V^A^O— jtsa^j^&^'fb^ij (M. Hudlicky, "Oxidations in Organic Chemistr 
y" #M) l::Tm<kL. -fk^i^ (5) < i t ;&«T' § ^ o 
[0 0 3 7] 

X^5 Mk^i^ (5) T- h^t Ko79>^:if<7>J^>-7^;v^^^, 

^Xih^m (6) IC^< (J. Am. Chem. Soc. m 7538(1988) # 

o 

[0 0 3 81 

nhftfzit^m (6) t±, Y:;&«^OCHR3R4oJ©^(i, TIEX 

®7. 82SttF9tcj:oT> ^^f&l^'fb'g-^'^-^^f ^^ft^'Cab^'fk'^ (9) Km< 

[0 0 3 9] 
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^-v : 20/ 



X=H, F.YsOCHR^R* 




[0 0 4 0] 

h^(;D;V-f >5.^Bi^(^;g::£T, Z>{>^ 2, 2, 2-h';^nnT-feh 

> 'fb'^!^ (7) i,zm<^ti!>^'^^^ (J. Chem. Soc. Perkin Trans. 1, 2247(19 
85). Synthesis, 568 (1987)#HB) ^ Z limM^-C*) «9 , Mx.{^. 

2b •So 

[0 0 4 1] 

ffiiE#2 004-3066967 
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^->^: 21/ 



1, h^i^J^^>*i:'<^J^-7-;V^?#li. N, N-i^p{ f-;Vs}^;VA 

j^m:^ A , ^m-^ h a . yxm^h-^ > v a , ym^itti v ^ A^coi^m^ 

f-;vT^>. 4- (N, N-yp«5^;vT5y) e';v^> 2, e-v-t-y^ 

2, 2, 2- h j^anr-t b-f ^ ^M^^v^Jil.^CD^R3R4cHZ'e^$^^ 
^'fk-^t/tKJS-r^^^iit^J: ^9^ 'fk'^tJ (7) Km<^ti,x-^:ho ^^x\ z 

[0 0 4 2] 

x^8 :it^m (7) tiMx.{f. ^>^>. ^^-^y-^ifff^mt^ 
T- h^ii Kn-77>^ v-3^^;^J---■7■;^^ 1, 2 - v^p* h ^ vj^^ ifOJ:-- 

yVys.:=.)V:^:7sy^ymzX^7.^^>'Jy:ff- (Staudinger) KJi^> (Bull. 
Chem. Soc. Fr. . 815 (1985) #H?J ^ 3:-iJ^y-;V, p« y -;V#(^T;vn-;V^ 

tiKV Km7n^4C>fta§tL^— ^fi^jj&Tv »05l7C>Rj:S (A. F. Abdel-Magid 
, "Reductions in Organic Synthesis" \zi,^Xit^m (8) lc^<ii: 

[0 0 4 3] 

X®9 : Rl:5.U^R2365;!Km®^m"t?^^'fl:'^% (8) (D^COOSL^^Xf^ 



miE#2 004-3066967 
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^-i^ : 22/ 



COOR^X-7F^fi^m^^—^mj:1}n7K^mKJ^> (T. W. Greene , P. G. M. W 
uts. "Protective Groups in Organic Synthesis" #M) iZX-^ JV^i^yM^t^ 

[0 0 4 41 

<t^m (6) (i. ^ [III] Yib^^SR^. (0) ^SCHR3 

R4, 5S;S (O) nCHR3R4-r'^^i^^{±, TlfiiC^-TXei 0, 11. 12. 
13. 1 4RZfl 5i<ZX<:>X. ^mm'{t^mo^^fpmiif-X^:hi\:^m (16) 

[0 0 4 51 

Uts] 

X=H, F, Y = SR^, S(0)„R^, SCHR^R*, S(0)nCHR^R'* 




[0 0 4 6] 

x^i 0 : Ris.t^RZ^&^TKmii^m-e^^'fb^!^ (e) <D:m.m^mk.it. 

^y-^y^ ^^iJ' ^^^•^?-v:^if<^)^>^b7Km^^S> v^^^n 
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^-v? : 23/ 



, H'';>^>'> v-f V/ne;va^^;i/T^ 4- (N, N-y^^;VT^y) tf 

y 2 , 6 - V - 1 - 1° u V ym(o^mM&m. :^ v a t > 

Mm. t tim'fk^ ^ > y?. ;v ym. > -if > ;^ ;v >'m^ J^'fb h ;v > 
;^ ;v sj^ > t'o T ;v ^ tFT U - X ;v ^ ^V'fb^iJ ^: (^RiiSI- ^ ^ t j; 19 
> it^m (1 0) -^<i:S< ^:t:d-'T'§;?,o 
[0 0 4 7] 

1M \ 1 Mk-a-J^ (1 0) {±. myLit^ ^>^y^ Y)V:z.y^ ^^"^yt^^cD 
mtim^mn. Vi^uu:^^y, iJ'nnj}^;VA, mmt!^n^J:}f<r>^^uYy^ 

A, TK^^b:^'; '>Ai:^AlSHtra$tt;2)^;i/*-/^>^:5:t>'^:^7:cy-;i/ 

icjioT^b-^i^ (11) ^tm<^t-^'^^^o 

[0 0 4 8] 

X^i 2 : AH^7mw.'f-r-iifj:\^^it^m (11) ti^Jx.{i\ ^^-ifv. h;v 
^^•^?-^^^<^>^'fb7K^^?#^> i;^nnpi^>, ^^nn.i^;vA. mM^t 
Rm^J:if<D^^uy>^mm. -rh^t Kn^^V, v?ai^;VJc--r;K 1, 2- 
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^-v^: 24/ 



S^M^rif^fflW^— ^6<J5^:^;V7>f V<D:^)\^y ^ ^i^ h'^om^tKB (M. Hudli 
cky, "Oxidations in Organic Chemistry" #M) ^rfflV^rffc-^J^ (12) 

[0 0 4 91 

X^l 3 Mb-^t/ (12) XtiAl>&-*7lc^lIi^-e{i;fcWb'^t/ (1 1) {i^ -0^0 

1, 2 -v^ h^vJ^^ >'5^h*oj^-x;v^v#^. r-fe^^^u;^ 

M. Hudlicky, "Oxidations in Organic Chemistry" #M) ^fflV^-ffk-^tJ (1 
3) ^tm<^ti!)'S'^^:ho Xt±^ Al*«7icmm^-e{±«:v^>fk'^t> (1 1) 7f>>h 

^W'feM^b^J (M. Hudlicky, "Oxidations in Organic Chemistry" #HS) 

^itT% ^t-^m (12) ii'fb'^l^ (13) Oti'^=lr#^ifc^>-prtlT'afe*o 
X®14 l^t^m (14) fi^?ll£{f. ^V-lfV. V* ift^R'fb 

7X^m^iS^ i^^no^^v, ^nn7}s;vA, m^^mm^J: t^(D^^ury^mM 

, h V 7i-;VJj^>^-7^ >'^m;;g,;^^'i7>y>:^- (Staudinger) (Bull 
. Chem. Soc. Fr., 815 (1985) #H^) > ^ ^ y '-;v#OT;Vn-;i' 



miE# 2004-3066967 



#1S 2 0 0 3- 1 8 1 9 3 0 ^-'J: 25/ 

^ f> 0?i'^^^#<^^fStt^^ft' tt ^ ^ A / - .-K > . /^° V A 

h\iy*V VM7tmKiX^^iX^~^tl^^j:TVVm(7)mjtKB (A. F. Abdel-Magi 
I , "Reductions in Organic Synthesis" #HS) \iZX-oX^t^m (15) Km< 

[0 0 5 0] 

iMi 5 : Ri:s.y^'R2<^/j'->&< t^--iii)^7Kmw.^m\-oit^m (i 5) <7)^ 

[0 0 5 1] 

^ [III] Y>&-'^NHCHR3r43^{±^N (CR3r4) 20:^'^{i. -^^ff 
(6) <t TUKm-riMl 6. 1 7, 1 8> 1 9. 2 0^ 2 1RX^2 2 

Kx^x. :^^m<\:'tm<D^m^mi^x^:hit^m (2 4) rx/ (2 7) tc#< 

[0 0 5 2] 



2004-3066967 
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[it9] 

XbH.F.YsNHCHR'r* 

jLcOOR' J^COOn^ VCOOR' '^v^COORl 






HO-W-N3 Xai6 >-|LnHj, XS17 3-f-NHR' « >-/-NHR' 

(^7) (18) 



33 



COOR „ C00R2 

^ ' (21) (22) 




J^COOR' X 




COOH 



„ CO0R» R* N-ToOH 

(24) 

X = H.F.Y=»N(CHRV)2 

'Lcoor' 'Lcoor' 

r3 ^<r R» 




<22) " (25) 





^ COOR' ^OOH 



R" 

(26) (27) 



[0 0 5 3] 

X^16 l^t^m (6) (2 0) fi. 1 4 |WI;^(7)^^£tlTT^^ 

^«7cf ^^fctcjioT. ^fi^fiit^m (1 7) 5:?/ (2 1) \zm<^bi)^-<^ 

[0 0 5 4] 

XSl 7 (1 7) (^>T^y*=^. -^6^=&T^ySo^^-^^jStcj:o 

T (T. W. Greene , P. G. M. Wuts, "Protective Groups in Organic Synthesi 
s" #M) it-^m (1 8) Km^i^bii^-^^^^ 
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^--J : 27/ 



[0 0 5 5] 

X^l 8 : Rl:5lt>*R2^^7lc^m^WT-^;2,'fb^tl (18) (Oym^^. 

(19) izm<^tTt)^X'^:ho 
[0 0 5 6] 

x^ii 9 :it-^m (19) Mx.{J. ^^'i)-yfj:t'(D 

R'ltTKm^^M. -y-^uu^^y, ^nn5i>;vA, mm.'ltRm^J: t'O^^u^y^ 

^t-^ Ti^'fk'^b'j'i/AtMJS^^ir^CliilCioT^fk'^J^ (2 0) Km<^ti!)^ 
[0 0 5 71 

X^2 0 lit^m (2 1) S.O' (2 2) O^NH2®.a^^R3R4CHNH-e^ 
$tL^T^y3^?r, Mx-tf^ ^V-lf>> b^VJ^V^ ^^-^J-V. ->^n/\i|r"9->35: 
i:'<^M:'fb7Km^^^S. y^J^nn^iJ'^, j^nn.is;VA, izgr^'fk^^^ i^*(^)^^^>5'' 
7- b 7li Kn^^y, vfjc-^;i/ji~7^;v^ 1, 2 -i^^ h > 

te^t^ff. TK^-ffc^ h A , 7K*<b* A. ^m:* V^a, mki- YV^J^ 

^;VT^>'. 4- (N, N-i^'^^;VT5 y) tfUv^'^ 2, S-ix-t-r-f- 

##^T> ^R3R4cHZt?^$^x-&'ffc'^trfc^^$-fr^c:i:i::J: ^)^ ^tt^tt 
"it^m (2 2) :S.l/ (2 5) ic:S< C:fc:*st?§;5,^ CI CI t? Z (±Mil^-^2b . ffll 

^J;i/;;^;i'.i^;^- h^-e^^o 'ffc-^i^ (2 1) RV^ (2 2) {±> '^Jx.{^^ 
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^-i^: 28/ 



VJVJ^-y, v^^^^^•9->;&fc'0^>^b7X^^^^i^ i^^Ti 

Bore h^j^:. (A. F. Abdel-Magid et al.. Tetrahedron Lett., 31, 5595 (1 
990) #M) tClT. M7tm^j:T ^ y itKX i) ^ti^n^^t^^ (2 2) iO*' (2 5 

) ^tm<^ti>x-^^o 

[0 0 5 8] 

XfS2 1 :^t^m (2 2) Rmt^m (2 5) (DT < y ^cDUm&R'^^—^ 
^^J:SilUmBLfB (T. W. Greene , P. G. M. Wuts. "Protective Groups in Orga 
nic Synthesis" #M) KXm.^m\^r ^ y m^tmmV. ^fi^Hit^m (2 
3) ISiZf (2 6) Km<^til)^X-^:S>o 
[0 0 5 9] 

X^2 2 : Rl25.TO2(04'^^< a:*>-::l^>6«7K*;^^jy.jrl.(^^l:'^i^ (2 3) RXf 

Jn7fc:S^»i-^^i:T% ^^m<\:^m<D^m^mi^x^:t>it^s^ (24) (2 
7) izm<^t-^^x^^o 

[0 0 6 0] 

^ [III] 4'^ Yiti^NnCOR^com^it. it^ (2 1) J:«9> TfBlc^f 

x®2 3. 2 4s.t>'2 sfrcioT. :^^mit'^m(o^^^m^x^:^it^m (3 

0) ic#< d t76?T-§^o 
[0 0 6 1] 



tbiEiNF2 004-3066967 
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^-z^ : 29/ 



mi 01 



Y = NHCOR® 




(29) 



[0 0 6 2] 

X®2 3 lit^m (2 1) (D3i^<DT^.^m^m^lt. ^y-^-y, VJUj^^, 
^^^>^j:i:<OR^\:^mmmm. v^^nn^^j^v, ^uu^)],A^ m^it^m^j: 
if<D^^ur>^mm. -rh^I^Kn^^V. i, 

4- (N, N-vV^;VT^y) tTVv':^, 2, 6-y-t- 
tf U i^^>^<7)^:^j^^^;i^^-|rt ;Ac{i^^TlCT. C O R5X{±^ 
R5C00C0R5T'^:b$tt^'fb'^J^fcSl^»$-fr^t>ffc^!^ (2 8) tc#<c:^: 

m^<Dm^ii. -^m^J^^^Jl^^MtKB CT. W. Greene , P. G. M. Wuts, "Pr 
otective Groups in Organic Synthesis" #HB) izX-oX^ it^!\^ (28) 

[0 0 6 3] 

X^2 4 : ^t^m (2 8) (i. X®2 1 ^I^^O^^*lCj;^^NHR7oj^i5^^ 

aiiE#2 004-3066967 
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^-'J: 30/ 



RIBKX. jt^m (2 9) Km< ^t7!)^X-^:ho 
[0 0 6 4] 

XS2 5 : RlRV'R2<D^J^fj: < t ^> -:^>6«7K*M™^<7)'fb^i^ (2 9) {i. 
9 i: |W|#(^^^tc J:oT^C00Rl:5:?/^C0 OR^<Dl]nyk^mBUBKX. 
^^m^t^s^(D^mi^X-;^^it^s^ (3 0) tc^< ifc:J)-'t?§-2,o 
[0 0 6 5] 

^ [III] 'f> Y:*^^5tOCOR5<^j^'^{i, R2,0^^>'^:/^;v^-t?^.2,^^4ipB^^2l<: 
( 6 ) X^. TIBcOXfl 2 6 > 2 7 ^LK 2 8KX-oX. ^^M^t^^O^m^m 
i^X^:h (3 3) tCa»< ih:6^'-e§;s>o 
[0 0 6 6] 

[^bii] 

Y = OCOR^R2=Bn 

H \^COOR^ H ^\ XOOR^ 



[0 0 6 7] 

Xfl2 6 : Rl/6^7fC^iI^T-}i^<, R2;{)S^>i;;l/^-r'ab'i><b'a-^ (6) <?57K 





COOH 
(32) 



COOH 
(33) 
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^-z^ : 31/ 



mp^^T T . ^ Z C O R 5X {i^ RSCOOCOR 5-tr^;b $ tL ^ -fk-g-i^ i: 
>RJ^:^$^i:^ t'fb'^t^ (3 1) i,zm< ^t-^^X-^:ho ^^X\ ZM^^T-ab«9. 
^Ox.tf^ j:- ^ v;!7;^*'^;^:i- 

[0 0 6 8] 

X>fl2 7 Mb-^t/ (3 1) -^x-t^^ ^^Hj-V^^^O 
R-fbTK^^^s v^nn^^v, ^nn^;i/A. l2gJ^>fbR^>& ^'(^^Nny^^ 

WV, h ';7i^;Ps}^;^7>f >'^lcj:^;^;J"Jr>5;>':«^- (Staudinger) ( 
Bull. Chem. Soc. Fr., 815 (1985) #M) KX-oX^hft^T ^ ^hK 

x(Dj^mmnKJBizx^xM,itmK^>-j}i^m^u^mut^m (32) 

^a:^^T'§^o tfz^ it-^m (3 1) ti. Mx.{f. ^^J-)V^(D 

^v^j^f^-j^tj: }f(D±.mmw^^'TX(r>:^mmi^mjss ks.^ xit^m ( 3 2 

[0 0 6 9] 

X^2 8 : RH^imm=f-\ik*f\.<Dit^m (32) li. x®9 i:|il;^<7)^^icj: 
oT. :*:|§?§<k'g-tK0>^^4'^#Tab^'fl:^ty (3 3) tc^ < c: ;6«-e ^ o 

miE4f 2 004-3066967 
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^->^ : 32/ 



[0 0 7 0] 

"It^m [III] 0:*;V4^'>miH5^TfBlc^1-X^2 9tr ioT. i^Jr-J^xMb 

S o 

[0 0 7 1] 

['fb 1 2 1 

X X 



[0 0 7 2] 

Xm2 9 :it^ [III] <^:*;v^*>mg|5=^. -^m^j:^:^T-MtSUB (T. W. 
Greene , P. G. M. Wuts, "Protective Groups in Organic Synthesis" #M) 

izx. ^^m^t^mx-h^h^t^m [i] ^m< ^t-^^-r^^^o ttz, it^m m 
<ommtm(D^^T'x\t^'^-^T. i o h -e^ tt^ r ;v n - ;^ t m.nm t 

^^Bm^tz-e^^-fb-^j^ [I] tc^< c<!:56^T'^;2)o ^7t. h V J^f^;^^^^^^ 

^11 (II) m^^J:lft:m^^fzar^yi^<D%mm^ii-oX. 2^<DmM±(Oar 
^ >'®^pB^'{S^L'f::^ (Intematiomal Journal of Peptide & Protein Researc 
h. 37. 210 (1991); Synthesis. 119 (1990): Helv. Chem. Acta. 44. 159 (196 
1)#M) ^ &^m.m±(^-^ )^^y^^-m.mj^:^7.'rM\:m^^ (T. W. Greene , 




HaN COOH 
[III] 



[I] 
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^--J : 33/ 



P. G. M. Wuts, "Protective Groups in Organic Synthesis" #BB,) JCTJ^;^ 
f-MtL, ^hl,ZaT< ymUom,^mKB (Intematiomal Journal of Pepti 
de & Protein Research, 37, 210 (1991); Synthesis, 119 (1990); Helv. Chem 
. Acta. 44, 159 (1961)#BB) tCT. MS^^JtC R2;i,f7X^Mi^T'^^'fb'a-t/ [I 

COORl-e^^tLJg, §15^=1:, MBf^XfilSrUT'. ~mm^J:M7k^Kj;E^ (T. W. 
Greene , P. G. M. Wuts, "Protective Groups in Organic Synthesis" #M) 

KxtDu ^: > trnm-r^^tf/zx-ox, mm ^z r i Tb^y^^mm^r-x- h ^ -^m 

mit^mx^Ut^m [I] KM^<^ti)^X^^o Rl:S.tFR2<^/I?;^< 

^i~iQ,r}v^)vxhhi\:^m [I] Mx.fJ\ y)v:^zy, ^^-^-^ 

iStt^^^^ TVi\:±\'^)^AtKlB^^:h:Lh\,zi.y)m<^iii>x^:;bo 

^;^iJ''i7>^^>;^-- (Staudinger) (Bull. Chem. Soc. Fr., 815 (1985) # 

WLtf!if£rVY(OmjtmB (A. F. Abdel-Magid , "Reductions in Organic Synth 
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: 34/ 



esis" #BS) izX^X^ M7tt^^t\,zJ;i-oXiim< ^tTb^X-^^o 
[0 0 7 3] 

i±. -^Jx-tf. tK^ r-'^7.hu~:^, -y^f^y^:^^ van, v;Hfh-;l/ 

[0 0 7 41 

. ^n. mmnu m^n. mm. ^mmsmji}^(r>muiL\-mmufm 

^ o 

10 0 7 5] 

^^m(0^t^!^li±^AB^KMLX 0. Ol-SOOmg'SrlBl MXit^m 

iZ'^nxmnjuiWBux^^'t^^ti^'Sarmx^^T!)^ mm(Dm-U'^Rzm^ 
<7).^.^-h^xmn^^-t^zti)mtL\^^o ^j:^. ^(7)^^Miitmmnmii^j::h 

o 

[0 0 7 6] 

[0 0 7 7] 

(##M1) 

(IR, 2R, 3R, 5R, 6 R) -2-T^y-3- (3, 4-i^^uu^> 

mm^2 004-3066967 
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^-'J : 35/ 



Vjvt^i^) - 6 -•7;i/:tn-e>'^n [3. 1. 0] ^^"^^-2, 

(1) -6 3- — 5 4*ClC'f**,5&>6?ib^^-9-^^;i/>^->^-if> 1 3 7 mL(DT Y 
Kn-7^> 7 0 OmL^mtc, 2. 6 6M n-^^)V^) j^^^^y^U 
2 4 5mL^?l§TL. 1 B#r«^|i L/^o -r<7)'^^^lc (1 R, 5 R, 6 R) -6- 

y)V^x2-2-'^^y-\£iyi7u [3. 1. 0] 

)V3U7.'r)V\ 0 1g<^-7-h^liFn7^>34 OmLv#7^=^-6 3 t: 5 2 

;i/^i^>-f 5 K) 2 13 g(^-r 0 OmL-MI^^^ - 6 3~-4 

-J^^vc 2 0 0 (^q3fe*£^$!i) . WM^^ : ^^•9->-iimj^^;i'= 3 0 : 1 ~ 2 

0 : 1-5 : 1) iCTJffiigUTto (1 R, 5R, 6R) -6-y)Vtu 

-2-y'^)y)V^u;f.^-y7.)]y7^=.)Vir^-y-}£i/i7U [3. 1. 0] ^^-9-- 
2 6 -:*;vsK>'^a^^;i/j:.;^-r;i'l 7 5 g^N, N-i^^^;U7^;i/AT 

^K8 7 5mL. 25:0^^:.^ ^ -;V 8 7 5 mL ic^^iU i^-f V T'n e;va:^;VT 
^>9 5. ImL. b 7zi:.-;V.i^;^'7'f > 8. 6 5 g> :Rt>'i^^/N"^-:^'> A 3 
. 7 0 gtriJDx.f^f^. -m-fk^m^H^T^ ^r^lCTS. 50#^^#t/io -RiiS 

m : ^^^^^-wm.^^}^=2 o:i~2o:i~io:i) ti-cfflML> (1 

R, 5R, 6R) -&-y}V-^u-}£-yi7U [3. 1. 0] ^^^"9— 2-J:>- 
2, 6-':^:«7;^.i?^^ >^3i-^;va^;^'r;v9 2. Sg^r^/co 

iH-NMR (200 MHz. CDCI3, TOS) ; 1.31(t, J=7.03 Hz, 3H), 1.33(t. J=7,03 Hz. 
3H), 2. 37-2. 51 (m. IH). 2. 65-2. 81 (m, IH), 2. 88-3. 04 (m, IH), 3.10 (dd. J= 
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^-''J: 36/ 



7.47, 2.64 Hz, IH), 4. 12-4.40(in, 4H). 6. 77-6. 79(in, IH). 
MS(ESI) (Pos)ni/z; 265 (M+Na) + 
[a]D21 = +158.0° (CHCI3, c=1.5) 
[0 0 7 8] 

(2) T^V-hV)\^l. 7 6 RVyi^e 8 OmL KmmLfz {I R, 5R, 
6 R) -6-y)lyiru-\£iy^u [3. 1. 0] ^^-9-- 2 - - 2 , 6-v 
:^7;^.ie>^ vJ^f-;vj^;^-r;^9 2 . 4 g 5 0 %N-^ ^;v^;i/5js v N- 

V Vymm. 1 6 0 m L25:C/5 %mit^^ ^ A (VIII) 7Xvt?i^ 1 2 1 m L =^ 

^A^n-H'h^^^'f- (vU:*^;!' : yrr'^7y;i/C 2 0 0. mm^m : ^^-9- 
>-i^^a:^;i.= 4 : 1-1 : 1) iCTJ^Mt. (IR, 2S, 3 R, SR. 6 
R) -6-"7;V:f n-2, 3 -i^li Kn^^/-if v^j^ n [3. 1. 0] ^^-^^ 
-2, 6-V-^)V:^yM >^^^;i'J^;^T-;v9 5. 6 g^%fzo 
iH-NMR (200 MHz. CDCI3. TMS) ; 1.31(t, J=7.25 Hz. 6H). 2.03-2.34(m, 3H), 
2. 40-2. 55 (m, IH), 2.70(d, J=9.23 Hz, IH). 4.09(s. IH), 4. 18-4. 47 (m, 5H). 
MS(ESI)(Nega) m/z; 275 (M-H)- 
[«]d27 = -69. r (CHCI3. c=1.4) 
[0 0 7 9] 

(3) ^^T. (IR, 2S, 3R, 5R, 6 R) - 6 -"7;i/:tn- 2 . 3-v^ 
Kn:^->-e->^n [3. 1. 0] ^^•9->-2, 6-ViJ)V^>m. V:r.^ 

)\^JUX7^)V9 5. 4 g(D-J^^u^^y I, 2 4 L-^fSlc > V^^;i/T^ > 1 0 
BmL^Jjpx., m\:^:t:=.)V3 7. 6 m L *7iT L/it^. 3 0 ^S^F^M^I^ Lt^o K 

is^^s^7Kt?2ia, j^x/maikm^Kxm^^. Mymm-^^^^z^^^j^izx^m 
Lfzo ^mii\^mm^. mm^mmTmrnLfzo nm^mmti^me 4 omL. 

T-fe h- > ';;i/6 4 0mL:5.rJ'^7K7 6 OmLKmMLfZo ^(DrnW-K^^^B^ 
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m^f-;i^=4 : 1) r^xmrnU UR, laR, IbS. 4aR, 5 a R) - 

Tv^nyn^N" [a] 1 b - 

1 0 9 g*#/io 

IH-NMR (200 MHz. CDCI3. TMS) ; 1.33(t, J=7.03Hz, 3H). 1.34(t, J=7.03 Hz. 
3H), 2. 52-2. 94 (m. 4H), 4. 23-4. 47 (m. 4H). 5. 40-5. 53 (m. IH). 
MS(ESI)(Pos)in/z; 361 (M+Na) + 
[a V8 = +18.3° (CHCI3. c=1.0) 
[0 0 8 0] 

(4) N. N-i;^^;i.^;i,AT5 Kl. 1 0 LRXTyi,! 1 Q mLizmMLtz ( 
IR. laR, IbS, 4aR, 5 a R) -l-y;i^^u-3, S-V^^Vy^ 
^9llK^-2, 4-':^^:^^-3 Ae-^Tv^DT'n.N' [a] 
1. lb-S^*;i..-K^^^ 0 9gtCTvWh';^A3 7. 

7 g^iOx.. 5 Ot:tc-Cl 4^^^^L;t:o ^^=^MffiT^*U 
;l.a:^^;i.6. 4 8L2^0*^l 7 7mL{I^^^L7tm. 20% (V/V) ^^5 

1 6mL«rjDx., ^Uizx 3 4mmmnLfzo Kmm^^mLfz^ik. m^m^m 
mikm^izx2mmmk. m:^mm'^^^i.^Aizx^mLfzo ^mm^msm 

0-^^02 0 0. . 1) izxmmL^ (ir 

» 2R, 3R, 5R, 6R) - 2 -Tv^ K- 6 - n - 3 - ^ Kn^t^ v- If 

'>^n [3. 1. 0] -.:¥'9->-2, e-i^^:^;^-}.-^^ >?.x^;ua.j;^7^;^8 8 
. 5g^#fCo 

IH-NMR (200 MHz. CDCI3. IMS); 1.33 (t. J=7.03 Hz. 3H). 1.38 (t. J=7.03 H 
z. 3H). 2.18-2.61 (m. 5H). 4.21-4.48 (m, 5H). 
MSCESI) (Pos) Vz; 324 (M+Na)+ 
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003-181930 ^-e; 

[«]d22 ^ _4g jo (CHCI3. c=1.0) 
[0 0 8 1] 

(5) 6 0 %7xm<b-t- h v ^ A mm 1. 3eg^^a^^yx^2mmm^. t 

}^^^YuyyyA%mLKmm^^. ^ ^ ^ b Kn 7 ^ > 6 8 m L (i-^^ L/c 
3, 4-e^^nn-<>v^;l.T;i.n-;V6 0. 1 g ^^^TLt^^o MStCT 3 0^ 
r«m^. ^&-7K\zx^^m-T. >U^nnT-bh-bU;U3 4mL^fiTt/c 
o i<7)?S^T^3 0^-F^. y^TZ O^f^. :^^T3 O^F^. MtcMrStCT 2 0#F^ 

J±Tmmum.<D3, 4-v^nn-c>v';v_2, 2, 2 - h ^ n n r -fe h ^ 
^ T*- M 0 6 . 8 g =^#7to 
[0 0 8 2] 

ffi03, 4-S^^nn-^>i;;i,-2, 2, 2 - ^ uuy^ h 4 ^r- h 2 
. 03g2^tF(lR, 2R, 3R, 5R, 6 R) - 2 -Ti^ K- 3 - H Kn 
-6-7;V:*-n-e'>i5rn [3. l. 0]-.^-9->-2, 6-s;*;v#>^ 

9 3 ^ L ^m^. 1 mmmwLfzo m^m^mi u ^mr. m^mmm^mi- h 
v-i/ATfc^^^^tDL/co ^^^^^^i^Aizx2mmmLtzik. ^^m^^iD-^x 
mm^m^xmmk. myKmrn-^hv^Aizx^mLfzo nmmt:mm'^. mm 

^^^^ Mmmm:-^^'^>-mm^^)v=^i5 : 1) izxmmL. (ir, 2 

R, 3R, 5R. 6R) -2-Ti^V-3- (3, 4 -5^^^ nn^> v*;!^:^-^^ v 
) -6-7;V:^n-if-.^n [3. i. q] -s:^^^^-^- 2 , e - v^;!7;i.,i.^>'m 

IH-NMR (200 MHz, CDCI3. IMS); 1.26-1.39 (m. 6H), 2.24-2.51 (m. 4H), 3.91 
-4.05 (m, IH), 4.18-4.35 (m. 4H), 4.42 (d, J=11.9Hz. IH). 4.64 (d. J=ll 
.9 Hz. 4H), 7.05-7.14 (m. IH), 7.36-7.43 (m. 2H). 
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MS(ESI)(Pos)in/z; 482 (M+Na) + 
[or] = -14.5° (CHCI3. c=0.94) 
[0 0 8 3] 

(6) T^h^li Kn-7^> 8 2 5mL^t/7X8 2. SmUzmmLfz (IR, 2 
R, SR. 5R. 6R) -2-Tv>'K-3- (3, 4 -i^^ xnu^>-J)i^^ar^y 
) -6-7;V:e-n-ifvi^n [3. 1. 0] ^^•^>-2, 6-i?^)U^:ym. 
i;jL7.-T)l' 27. SglciMhV^ y ^ y/^ h 9 Kn 7 ^ ^Wi^ 6 

5. 7mL^Jnx.. M?Ulc-C4B#F«#L/^o v J:.^;Pi-7^;^ 8 2 5 mLilT 

: 7=/'><5^;uC 2 0 0. SPB^tm : -^«^-9-^^ -1^^ 
^^;i.= 4 : 1-3 : 2) (1R. 2R, sr. 5R, 6R) -2 

-T^y-3- (3, 4-i^^uu^yz;)i>:t^i^) - 6 -y )V^U u 
[3. 1. 0] ^^■9-V-2, 6-z^:^)U:^:>m. :^7s7- 2 ^ . Ig 

IH-NMR (200 MHz, CDCI3, TMS); 1.24-1.40 (6H. m). 2.02-2.28 (2H, m). 2.51 
-2.80 (2H, m), 3.98-4.08 (IH, m), 4.18-4.34 (4H. m). 4.43 (IH, d. J=12.5 

Hz), 4.53 (IH, d. J=12.5Hz). 7.10-7.19 (IH, m), 7.36-7.45 (2H. m). 
MS(ESI) (Pos)m/z: 456 (M+Na) + 

[a] p22 = +11,6° (CHCI3, c=0.50%) 
[0 0 8 4] 

(7) T-h^t: Kn'79>4 8 0mLS.O^7fc2 4 OmLtC?^j|?L7t (IR, 2R 
. 3R, 5R, 6R) -2-r^y-3- (3, 4-V.^uu^y^Jy\y^^^y) 
-6-yjv:tu-\£i^^u [3. 1. 0] 6-i^^^ji^^:>m 

mmw\^fzo 7mT. iN^mi e 9mL=s-fiiTu Mzat::ri Anmrnnx^fz 

o #mL/c©#:^MlXL. m^^T'YyM Kn:7y>2 0 0 mL^^ J: Z^^tK 1 0 0 
inL-e?5fe^U (IR, 2R. 3 R, 5R, 6 R) -2-T^y-3- (3. 4 
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->?^ nn^^v';^;^^^) - 6 -7;V:tD-lf>'i^ n [3. 1. 0] ^^"^y 

-2, 2. sg^mzo 

iH-NMR (300 MHz. D2O. TMSP) ; 2.28-2.45 (3H, m). 2.50 (IH, dd, J=7. 6, 13. 
4 Hz). 4.05-4.11 (IH, m), 4.52 (IH. d, J=12. 1 Hz). 4.60 (IH, d, J=12. 1 H 
z), 7.26-7.58 (3H, m). 
MS (ESI)(Nega)m/z; 376 (M-H)- 
[a]D27 = -10.0° (IN NaOH. c=1.02) 
[0 0 8 51 
(##M2) 

(IR, 2S, 3R, 5R, 6R) -2-7^^-3- (3, 
-7;v>^;V7 T-;v) - 6 -7;^:^ n- tfviJ' n [3. 1. 0] ^^•9->'- 2 , 6 

il) mmW^m^T. V'^uuj;i^y2 OmUzmmLfz (IR, 2R, 3R, 
5R, 6R) -2-r'JV- 6-y}Vtu-3-}^y'u^z^-}£i^^u [3. 1 
. 0] ^^'9->-2, 6-^^:^A^^>m. v^^'^;V«7";Vl 2 OmgtC, -7 
5VKX}£Vi^> 4 8 fx L t v^nn^ ^:/0. 4mLi,zmMLtz h yjl^tu 

j<^y7.)V7i, ymM:i^m 7 sjuL ^mr Ltz^. 7k^T 1 . 5 mmmwLfzo - 

7 5X:iZX^ }£V-J>2 4 juLti^^nu:^^>0. 2 mUzmML tzY V y Jl^ 
:t-np(iJ'>;:^;Vsi.>^^7fc^3 9 juLimTLfz^. 7K<^T2 5^^^m#b/Co 

u-^Y^yy ^ ^ {i^^)ijy}V : vn^y}vc 2 0 0. ®iS?#^ : ^^-^f^-S^ 

^i^;V=5 : 1) lCT*t^t> (IR, 2R, 3 R, 5 R, 6 R) -2-Ti^ 

1. 0] ■^^•9->-2, &-Vij)-u^ym. v^^;vj:.;^T-;n 6 6mg=^#yv: 

o 

IR-NMR (200 MHz. CDCI3, IMS); 1.35 (t, J=7.0 Hz. 3H). 1.38 (t, J=7.0 Hz, 
3H), 2.35-2.50 (m. 2H), 2.62-2.86 (m, 2H), 4.31 (q, J=7.0 Hz, 2H), 4.27 
-4.55 (m. 2H), 4.94-5.10 (m, IH). 
MS(FAB) (Pos)m/z; 434 (M+H)+ 
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[a]D26 = -31.2° (CHCI3, c=0.4) 
[0 0 8 61 

(2) N, ii--J^^}]y:^>)VAT^ V6. 9mHzmmLfz (IR, 2 R, 3R 
, 5R, 6 R) - 2 -Tv K- 6 -y^l'^rn- 3 - h V '7;i^:^n^ ^ 

n [3. 1. 0] ^^■9->-2, 6--JiJ}l^yi?yM v^^;^ 
J^T.T')^? 0 1 m g tClEFim:^ V A 6 8 8mg^ 1 8 - "7 ^ > - 6 J^-T 

4 2 8 m g ^M^fz'ik. M^#H^T^ ^y^tlT 1 . 5 B^m^. 4 5 "C 
t^TS. 5B«^L^Co 7X«r»ft^ Wm^f-)\^KX im^^'LfZo ^^M^^ 

7 3'>r;vc 2 0 0. spg^^it : ^^^t^^-@^mj^-f->'v= 5 : 1). \z 

xmWi'L. (IR, 2R, 3S, 5R. 6 R) - 2 -T v K- 6 - ■7;i'^n- 3 
-t Kn^v-ei/iJ^n [3. 1. 0] '\^-<f>-2, 6--x*;l'^'>M 2. 

8 8mg*#/io 

iH-NMR (200 MHz, CDCI3. 'mS) ; 1.34 (t, J=7.0 Hz. 3H). 1.36 (t. J=7.0 Hz. 
3H). 2.16 (dd. J=2.9Hz, 14.9 Hz. 1 H). 2.17-2.30 (m. IH). 2.44 (dd. J=3 
• IHz. 8.1Hz, IH). 2.61 (dd. J=12.3 Hz, 16.0 Hz, IH). 2.80-2.99 (m. IH) 
, 4.29 (q, J=7.0Hz, 2H). 4.34 (q, J=7.0 Hz. 2H), 4.48-4.64 (m, IH). 
MS(ESI) (Pos)ni/z; 324 (M+Na) + 
[«]d25 = +6.4° (CHCI3, c=1.0) 
[0 0 8 7] 

(3) ^^mM%y. -J^uuji^> 6. ImUzmmLfz (IR, 2R, 3S 
, 5R, 6R) -2-Tv^K-6-"7;V:f-u-3-li Kni|rv-e'>^n [3. 
1. 0] V-2, 6 -v:^7;v^-K>^ -J^^)\^J^:^f-)V3 6 4mgRXf}£ 
')i^>0. 2 1 inLlC, - 7 7X:- — 6 9 ^ tCTi^'rJ^ n o ^J^ > 1 . 2mLKm 
mLfzhVy}\y:^u^^>:;i.)V:^>^^yi(iS^O, 3 6 m L SrfgT Lyto - 7 7 "C 
ICT3 O^mi^WLtz^. ik^T3 O^mW^LfZo vJ^-^;i/J:.-7-;V3 OmL 

- (vV:*>5^;n 73'>^;vC2 0 0. mmmm: ^^'^>-mk^^)i^=- 5 : 
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1) ii^xmmL. (IR. 2R, as, 5R, 6R) - 2 -T 'J V- 6 -y 
n-3- h V7;V:tnpf ^>;;^;^.i^-;^:^c^^/-H'v:^'^ [3. i. 0] ^^-9- 

2. 6 --J:/j)V:^>m. >^Jif-;VJL;^x;V4 8 7mg ^#/io 
iH-NMR (200 MHz, CDCI3. TMS) ; 1.36 (t. J=7.03 Hz, 3H), 1.39 (t. J=7.47 H 
z, 3H), 2.26-2.63 (m, 3H), 2.91-3.10 (m. IH). 4.25-4.45 (m, 4H), 5.57 (d 
d, J=9.01, 2.86 Hz, IH). 
MS(ESI) (Pos)in/z; 456 (M+Na) + 
[a]D26 = -41.4° (CHCI3, c=l.l) 
[0 0 8 8] 

(4) mmW^m^T. \ 8mLll^^^L/cf- h 'J A 3 0 8 m g 

MzatCT. 3, 4-Vi^nn^>'v';V^;V:^7'^>2. 5 9 g ^iinx.^ 

lCTy^5^;v;^;V:d^:^'> K6. 4mLtC^^L/i (1 R, 2 R, 3 S, 5 R, 6 
R) -2 -Tv^K- 6 -"7 ;V:^n-3- ■7;l/:^npt ^ v>^;i/j}>ji;i/^i|r v- 
tfv^n [3. 1. 0] ^^•9->'-2, 6-':^*;v^*>^ vJL^;Vjc>^-r;V3 
. 2 3 gjn;i^ 1 O^^^^^jJL/vTo -:^a^^;va.-T-;p 2 5 0 mL =^^J^x.^ ±Mh 
TM'k^m'LfZo Tg=Sr>^J^-^;i/j:.-T-;HCT2iattaiL7to W^^^r^^-^T 

-f- (vV : 73^<j^;i/C 2 0 0> SM'^^ : ^^■9->-@^m^^;^= 1 

0 : 1-5 : 1) tC-CJ»mt. (IR, 2 S, 3R, 5R, 6R) -2-Tv^K 
-3- (3, 4->^i}'nn^>i;;v;^;V7T^;W - 6 -7;Vifn-lf i/^^ n [ 
3. 1. 0] ^^•9->-2, 6-i^:^;;i/^*>m 3 . 35g=S- 

iH-NMR (200 MHz, CDCI3, US); 1.34 (t. J=7.03 Hz, 3H), 1.38 (t, J=7.03 H 
z, 3H), 2.20-2.49 (m. 4H) 2.99-3.13 (m. IH), 3.68 (d, J=13.62Hz, IH). 3 
.84 (d. J=13.62Hz. IH), 4.22-4.51 (m. 4H), 7.16 (dd, J=8.13, 1.98 Hz, 1 
H), 7.34-7.46 (m, 2H). 
MS(ESI) (Pos)m/z; 498 (M+Na)+ 
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Ca]D24 = +129.9° (CHCI3, c=0.5) 
[0 0 8 9] 

(5) -rhyliKD^^VlOOmL^ 25.t>'7Kl OmLtc^^bTt (1 R, 2 S 
, 3R, 5R, 6R) -2-Tv?K-3- (3, 4 --J^ uuy<yp}V7.)]yy r 

-6-'7;v:tn-tfv^n [3. 1. 0] ^^"^y- 2 , 6 -i^iJ 
^ >>^Ji^;i/jc;;^x;^3 . 3 5 g tci M h 1; ^ "7 ^ ^/'t^ h ^ H Kn "7 

9>v#m7. TmL^inx.. M7^t::T 1 ^F^^#t/io 2 0 0 

m L tc-c#i^L. ISfn^mTfc*-^ h V A7Kv#?S 5 0 m L ^^JOx-Zcf^. MS.'tr 1 

^WiL. vV;?7^;v C7=?^r;vC 2 0 0] =^inx./Co ^ffiTitHL. 

0^ mmmm: ^^^y-mk^^)i'==2 : d icx^mL, (ir. 2s, 3 

R, 5R, 6R) -2-T^y-3- (3, 4 -i^^ n n^>v^;Vj^;V7 r^;!/ 
) -6-y)V:tu-}£i/^u [3. 1. 0] ^^^>-2 , e-'J'^)\y^>m 
Vj:-^}V3u7.7-)V2. 7 8g=^#fCo 

iH-NMR (300 MHz. CDCI3, US); 1.31 (t, J=7.2 Hz. 3H), 1.35 (t, J=7.2 Hz, 
3H). 2.08-2.15 (m. IH). 2.24-2.40 (m. 3H), 2.86-2.93 (m. IH). 3.73 (d. 
J=13.4 Hz. IH), 3.88 (d, J=13.4 Hz. IH), 4.21-4.37 (m. 4H), 7.15 (dd, J= 
8.2. 2.2 Hz. IH). 7.36 (d, J=8.2 Hz. IH), 7.42 (d. J=2.2 Hz. IH). 
MS(ESI) (Pos)m/z; 472 (M+Na)+ 
[a]D26 = +94.4° (CHCI3, c=0.25) 
[0 0 9 0] 

(6) -r h Kn77> 0. 8mL. ;S.CF7jcO. Aml.KmMl.fz (IR, 2 
S, 3R, 5R, 6R) -2-T^y-3- (3, 4 -V ^ uu^yz;)v:;^}Vy 
T~;v) - 6 -■7;v:fn-ifv^n [3. 1. 0] ^^-^y- 2 , & -VU 
yW. -J:x.^)\^JU7.7-r^A: 1 m g t37K^>fbU J^ifmm 1 2 m g ^iDx.. MS 
t'T5. 5 BF^mi^L/io 7jc^&ft^. 1 il^:^m=^ffiv>p H= 3 lip^LTto 7^3 
OmL=SrJnx.> W^KX in^m^X^fz.^^ ^ilry^W^m (AG 5 0W-X 
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8 Resin (HM) ^ MPB^S : 7jc. 4 0 %x h 9 H Kn "7 7 >7K•^^^^ 1 

m^L. (IR, 2S, 3R, 5R, 6 R) -2-757-3- (3, 4->^i^ 
nn^>v;i/;?.;i/-7 T—^v) — 6 - n — if n [3. i. o] ^^-^y 
- 2 , 6 - v>^?;V'-K>m2 6 m g ^#/io 

iH-NMR (300 MHz, D2O, TMSP) ; 2.17-2.48 (m, 4H), 3.04-3.13 (m, IH), 3.80 
(d. J=14. 9 Hz, IH) , 3. 85 (d, J=14. 9 Hz. IH) , 7. 31 (d, J=8. 1 Hz, IH) , 7. 5 
3 (d, J=8. 1 Hz, IH) . 7. 59 (s. IH) . 
MS(ESI)(Nega)m/z; 392 (M-H)- 
[alD^O = +47.5° (IN NaOH, c=0.41) 
[0 0 9 1] 
(##M3) 

(IR, 2S, 3R, 5R, 6R) -2-T^y-3- (3, 4--J^uu^> 
v^;i';^;i/-7'f-;v) - 6 -7;v:^n-ev^ n [3. 1. 0] ^^^>-2,6 

(1) V^^r-C^-r^tV^m^, Z^^uu^^yi, 4 6mHzmMLfz ( 
1 R, 2S, 3R, 5R, 6R) -2-Tv^K-3- (3, A --J^ruu^Z^-J 
;1'X;v-7t:=^;v) - 6 -'7;i'3fn-evi^ □ [3. l. 0] ^^'*r>-2 , 6 - 
v*;i';J^'>M v^J^'f-;VJ:->^x;V7 3 mgtc, 3 nnil^S^^S 2 m g 

tiDx.. mra^LfsTo 7]c^&4'^ 3. dmmmwLfz^^. m^Kxi im^^w 

. iv^mmwLtz^. ^m-^, 4ii^mmwvfzo Kmrn^^m^m^m^vv^ 
^TKmm. Rxj'mmikM:^Kxmw-^. m7mmi-v')'>^i'x^i^Lfzo 

Mi:m.^m. mwi^:m&TmmLfzo nm^:^'7A^u^h^yy^- a^v:^ 

: v=it)^)\'Z 2 0 0. m.wmWk : ^^^y-wm.^^)'^=4 : 1 ~2 : 1 

) tcrfflMt. (IR, 2S, 3R, 5R, 6R) -2-T->'F-3- (3, 4 
--^^nn^>>?;v;^;i/7'r - 6 -"7;V:tn-if n [3. 1. 0] ^ 
^•9->-2, 6 ->?:^;v#>m v^-^;v^>^x;V6 3mg. 25.0^ (1 R, 2S 
. 3R. 5R, 6R) -2-T>^K-3- (3, 4-Vi;uu^yV)^/7syvy^ 
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~6-y}i^iru-\£Zy^u [3. i. o] 2 , 6 -i^-^ Ji^^'z^ 

[0 0 9 2] 

(IR, 2S, 3R, 5R, 6R) -2-TvK-3- (3, 4 --J^uu^y 
-7;v>^;i/-7'r — - & -y )Vt'a-\£-y^ u [3. 1. 0] ^^^^>-2,6 

iH-NMR (200 MHz, CDCI3, TMS) ; 1.36 (t, J=7.03 Hz, 3H), 1.38 (t, J=7.03 H 
z, 3H), 2.33 (dd, J=14. 06, 8.35 Hz, IH), 2.43-2.61 (m, 2H). 2.80-2.97 (m 
. IH), 3.11-3.24 (m, IH), 3.79 (d, J=13. 19 Hz, IH), 4.09 (d. J=13. 19 Hz, 
IH), 4.25-4.43 (m. 4H). 7.17 (dd, J=8.35, 2.20 Hz, IH). 7.40-7.50 (m, 2 
H). 

MS(ESI)(Pos) m/z; 514 (M+Na) + 
[c]d28 = +36.0° (CHCI3, c=0.5) 
[0 0 9 3] 

(IR, 2S, 3R, 5R, 6R) -2-T5^K-3- (3, 4->^^nn^v 
V)\^7.)vy :^=.)v) -Q-y)V^u-\f:-y^u [3. l. 0] ^^'9->-2,6 

iR-NMR (200 MHz, CDCI3, IMS); 1.36 (t, J=7.03 Hz, 3H). 1.39 (t, J=7.03 H 
z, 3H). 2.33-2.58 (m, 3H). 2.86-3.05 (m, IH), 3.53 (dd, J=11.21, 8.13 Hz 
, IH), 4.24-4.46 (m. 6H), 7.28 (dd, J=8.35. 2.20 Hz. IH), 7.44-7.56 (m, 
2H). 

MS(ESI)(Pos)m/z; 530 (M+Na)+ 
[a]D29 = +7.9° (CHCI3, c=0.7) 
[0 0 9 4] 

(2) ##^J20 (5) hnm^\^X. (IR, 2S, 3R, 5R, 6 R) -2 
-rVY-3 - (3, A--J^uu^y-j}v:^)Vy ^ =.}]/) -6--7;v^n-if 
"y^u [3. 1, 0] ^^•9->'-2, 6 i;ji^;i/JL;;^7-;V6 1 
mgii). (IR, 2S, 3R, 5R, 6 R) -2-T^y-3- (3, 4->^ 
^uu^yV}V:^)i'y ^ - & -y )]/:^u-\£i/^ u [3. 1. 0] ^^-9- 
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>-2, 6--J-^}l^yi^ym. yjcf-;vj^;^x;V4 Img^^f^io 
iH-NMR (200 MHz, CDCI3, TMS) ; 1.34 (t, J=7.0 Hz, 3H), 1.35 (t, J=7.0 Hz, 
3H), 2.30-2.43 (m, 3H), 2.78-3.12 (m. 2H), 3.80 (d. J=13.2 Hz. IH). 4.1 
9-4.36 (m. 5H), 7.17 (dd, J=8.4, 2.2 Hz, IH), 7.44 (d, J=8.4 Hz. IH). 7. 
44 (d, J=2. 2 Hz, IH) . 
MS(ESI)(Pos)m/z; 488 (M+Na) + 
[a]D29 = +59.1° (CHCI3. c=0.32) 
[0 0 9 5] 

(3) ##^J2C0 (6) tmm^zLX. (IR, 2S, 3 R, 5 R, 6 R) -2 
-T^y-3- (3, 4->^iJ'nn^>>?;i/;^;i/7'f - 6 - •7;V:t n - tf 

v^n [3. 1. 0] ^^•^>-2 , 6-Z^:^)V:^yM v^^;!/^!^^;^ 3 8 
mgiO. (IR, 2S. 3R, 5R, 6 R) -2-T5y-3- (3, 4-':^ 
:J7nn^>'>?;i/;^;V7'f— ;v) - 6 -y u [3. 1. 0] ^^"^ 
>-2, 6--J:^Jl^^>mi 7mg=l:#7to 

iH-NMR (300 MHz, D2O, TMS?): 2.16-2.29 (m. 2H). 2.44-2.49 (m, IH), 2.77- 
2.88 (m, IH), 3.44-3.53 (m, IH), 4.05 (d, J=13. 1 Hz, IH), 4.26 (d, J=13. 
1 Hz, IH), 7.29 (d, J=8.5 Hz, IH). 7.56 (s, IH), 7.60 (d, J=8.5 Hz. IH). 
MS(ESI)(Nega)in/z: 408 (M-H)- 
[a]D25 = +79.7° (IN NaOH, c=0.30) 
[0 0 9 6] 

(IR. 2S, 3R, 5R, 6R) -2-7^^-3- (3, 4--J^uu^y 
i^)VX)Uy -6--7;V:^n-tri/^n [3. 1. 0] ^^•9->-2,6 

##M2(7) (5) trnm^LX. (IR, 2S. 3R, 5 R, 6R) -2-T 
(3, 4--J^'ax3^'yi;)v:^)]^y ^:=.)]^) - q -y )]y~^u ^ 

n [3. 1. 0"] , &-V'i3}^/^Z^W. i^J^^;va^>(.7";n 9 Om 

g:*^^ (IR, 2S, 3R, 5R, 6 R) -2-T5y-3- (3, A-V^u 
n^>i;;V>^;l/-7:i- -;l/) - q -y )i,i^u -Id-y ^ u [3. 1. 0] ^^"^-V- 
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^->^ : 47/ 



2, 6--J:^)]^Ji^yM S^J^f-;Vj:.;^T-;H 6 9mgS:#7to 
iH-NMR (200 MHz, CDCI3, TMS) ; 1.34 (t, J=7.0 Hz. 3H), 1.36 (t. J=7.0Hz, 
3H), 2.28-2.42 (m, 3H). 2.83-3.01 (m. IH), 3.41-3.53 (m. IH), 4.23-4.37 
(m. 6H). 7.28 (dd, J=8.4, 1.8 Hz. IH), 7.46 (d. J=8.4 Hz. IH). 7.55 (d, 
J=1.8 Hz. IH). 

MS(ESI) (Pos)m/z; 482 (M+H)+ 
[a]D29 = +24.0° (CHCI3. c=0.86) 
[0 0 9 71 

(2) (IR, 2S. 3R, 5R, 6 R) - 2 -T < y - 3 - (3, 
U^yi;)V7s}]yy :ir :=.)U) -6-y)V:tn-\£^y^u [3. 1. 0] 
2, 6-iy^^)U:^yM vJ^f->'VJ^>?.7=-;H 0 8mg^6 0%^^ (W/V%) 1 
. 0 8mL«1'> 1 3 OriCTS 0ram#L7^:o >S:S^?^?:7Ki^L. 5m.^mit 

AG 5 OW-X8 Resin (HM) . mm^m:^. 3 0%7^b9li Kn 

y'7>:i^mm. i o%ei;>f>7W^) icrmi^u (ir, 2S, 3r, 5R 

, 6R) -2-T^>'-3- (3, 4 --:^^'nn^:y>?;i/>^;i/-7:j--;V) -6- 
y)U:^U-}£iy'iru [3. 1. 0] ^^^^V- 2 . 6 - v^Jt?;^^}?^^? 6 m g ?r 

iH-NMR (300 MHz, D2O. TMSP) ; 2.33-2.45 (m. 3H), 2.82-2.94 (m. IH), 3.98 
(dd. J=10.1. 9.48 Hz. IH). 4.55 (d. J=15.2 Hz. IH). 4.60 (d. J=15.3 Hz. 
IH), 7.37 (d. J=8.4Hz, IH). 7.63 (d. J=8.8 Hz. IH). 7.64 (s. IH). 
MS(ESI) (Nega)iii/z; 424 (M-H)- 
[c]d28 = -5.1° (IN NaOH. c=0.72) 

[0 0 9 81 
(##^J5) 

(IR. 2R, 3R. 5R, 6 R) -2-T5y-3- (3, 4-vi5'nn^> 
v;VT^y) - 6 -y)Vtu-}^iy^x:i [3. 1. 0] ^^^>-2, 6--J:fy 

(1) -r h^H Kn'77V7. OmL. :5:t;f7K0, 7 mUzmmLfz (I R, 2 
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R, 3 S, 5R, 6R) -2 -r>^K-6-7;l':^n-3 -H Kni|rv-lf'>^ 
n [3. 1. 0] ^^^>-2,6-V-^)V:^yWi v^J^^;v^;^>r;V2 4 5m 

^?aiCTl 2mmmnLfZo vJ:.f^;V-x-7^;n 4mLtCT^J^L. :^fD^m7X 

^u-^y^yy^- (ly^)ij y)u : 7 ::i^r)UC 2 0 0, Sifl?#S : n n .-J^;i/ 
A-^^y-;V=5 0 : 1) izxmmL. (IR, 2R, 3S. 5 R, 6 R) - 
2-T^y-6-'7;i':tn-3-t: Kn^^z-lf^/iJ'n [3. 1. 0] ^^-^f^ 
-2, 6-':^:^;;i/#>m v^^;1'^;^t-;H 6 3 m g ^#/to 
iH-NMR (200 MHz. CDCI3, TMS); 1.32 (t, J=7.25 Hz, 6H). 2.07-2.23 (m, 2H) 
. 2.41 (dd, J=8.13. 3.30 Hz. IH). 2.71-2.91 (m, IH), 4.10-4.41 (m, 5H). 
MS(ESI)(Pos) m/z; 276 (M+H)+ 
[a]D25 = +2.8° (CHCI3, c=1.5) 
[0 0 9 9] 

(2) x>9liFD-7^>0. SmUzmmLfz (IR, 2 R. 3S. 5 R, 6 
R) -2-T5/-6->';V:tn-3-ii Kn^v-evi^n [3. 1. 0] ^ 
^•9->-2, 6 --J-^ )VJii>m i^j:.^)VaL7.r-)V I 6 0 m g tc, M^URWK^ 
AtKvM 0 . 8 m L . RrlV- t -^^JlyZ^-^ h 1 5 2 m g ^ifl 

^fz^. Mu^zx 4mmmnLfzo Bu^^mwi^mm^^Mzx2miiimLfzo m 
mmi^t>^x. m^m-kM^x-m^L. m:immi-hv^j^KxnmLfzo 

yji^ : u^^y)i'C2 0 0. mmmm:^^^^^-mm^^)i^=2 : d Kxm 

ML. (IR, 2R. 3S. 5R, 6 R) - 2 - t h ^>'5&;V7Kci;VT 5 y 
-6 -7;V:tn-3 -11 Knc^iz-et^j^-n [3. 1. 0] ^^-9-^- 2 , 6 - 

yj:.-^;VJ^>?.'r;i'2 1 4mg^%fzo 
iH-NMR (200 MHz, CDCI3, TMS); 1.29 (t. J=7.03 Hz, 3H), 1.30 (t, J=7.03 H 
z, 3H), 1.44 (s, 9H), 2.20-2.48 (m, 3H), 2.77-2.98 (m, 2H), 4.07-4.48 (m 
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, 4H), 5.57 (s, IH). 
MS(ESI)(Pos)in/z; 398 (M+Na) + 
[«]d22 = -14.0° (CHCI3. c=0.9) 
[0 10 01 

(3) ##M2 0 (1) tmUKLX (IR, 2R, 3 S, 5R, 6 R) - 2 - 
t -rh^v':*;i/#:=.;VT^ y-6— 7;i/:e-n-3 -H Kn^irv-ev^n [3 
. 1. 0] ^^-^-V- 2, 6 ->^*;^^'>^ -JjL^)V:iL7.T-)l^l . 47gXn 

^ (IR, 2R, as, 5R, 6R) - 2 - t - 7' h ^ v:?^; ;L'.-i^'-;l/T ^ ^ - 6 
-7;V:tn- 3 - h 1; ■7;V:tn^ ^ ^v-ev^ n [3. 1. 0 

] ^^■^y- 2 , e-i^t)i^:^>m. -Jj^^)Vj:.xr-;v 1 . 6 5 g ^^tzo 
iH-NMR (200 MHz. CDCI3. TMS) ; 1.25-1.41 (m, 6H), 1.44 (s, 9H) 2.13-2.26 
(m, IH). 2.40-2.57 (m, 2H), 2.97-3.20 (m, IH), 4.14-4.47 (m, 4H), 5.32 ( 
s, IH), 5.99 (d. J=8.35 Hz, IH). 
MS(ESI) (Nega)iu/z; 506 (M-H)- 
[«]d28 = +79.8° (CHCI3, c=0.5) 
[0 10 1] 

(4) N, N-i?p<^;V^;i/AT5 Kl 6. SmLltZ^mLfz (IR, 2 R, 3 
S, 5R, 6R) -2- t-rh^->:*;v^*~;vr5y-6-'7;l'^n-3-h 
')y}\^txn^^yX)V:^:=.)V:^^-y-}£-y^U [3. 1. 0] ^^•9->-2,6 

•^A 1 0 4mg*Snx./cf^. 3 srtilTl SV^mWiWLfZo i^a:^;VJC--f ;V 5 

m-^hv^AKx-^mLfzo m.mm^mw^. mm^m&TmmLfz. nm^^ 

^M.^^'^YV^y^ - (i/';*r;i/ : 7 3^7y;i/c 2 0 o^ mmmm : ^^-9- 

>-i^^if-;i/=5 : 1) KXmmV. (IR. 2R, 3 R. 5 R, 6 R) -3 
-Tv^K-2- t-rh^->*;i/sK— ;vT^y-6-'7;i/:tn-tfv^n [3. 
1. 0] ^^^f V-2, 6-^^^:*;V?K>^ i^^J^^;i'a^;^7^;i'7 7 5mg^#^z 

o 
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IH-NMR (200 MHz, CDCI3, TMS) ; 1.29 (t. J=7.03 Hz, 3H). 1.33 (t, J=7.03 H 
z, 3H), 1.45 (s, 9H), 2.21-2.56 (m, 3H), 2.92 (dd, J=7.69, 2.42 Hz, IH), 
3.78-3.88 (m, IH). 4.17-4.41 (m. 4H), 5.01 (s, IH). 
MS(ESI)(Pos) m/z; 423(M+Na) 
la]])26 = +0.79" (CHCI3. c=1.4) 
10 1 0 21 

(5) ##«3J5<7> (1) tmmiZVX (IR, 2R, 3R, 5R, 6 R) -3- 

r-:^K-2- t -r>^v:^;VjK^;vr5 y-6 -7;l/:J-n-evi5'n [3. 1 
. 0] ^^•9->-2, 6-y:*;i/jK^^m >^j^"^;vj:-;^t-;V'7 2 5mg J; ( 
IR, 2R, 3R, 5R, 6 R) - 3 -T 5 y - 2 - t h ^->*;l/.-K-;VT 
5 6 -:7;i/:^-n-ifv'^n [3. 1. 0] --s^^^->'- 2 , 6 - v?57;v#>^ 



iH-NMR (200 MHz, CDCI3, TUB); 1.30 (t. J=7.03 Hz. 3H). 1.32 (t, J=7.03 H 
z, 3H), 1.44 (s, 9H), 2.06-2.27 (m, 2H), 2.40-2.55 (m, IH), 2.61-2.72 (m 
, IH), 3.28-3.47 (m. IH), 4.17-4.41 (m, 4H), 5.05 (s, IH). 
MS(ESI)(Pos) m/z; 397 (M+Na)+ 
[a]D27 = -14.2° (CHCI3. c=1.4) 
[0 10 3] 

(6) ?X?^T. i5'nn^;WA0. 8 S mLKmmLfz (1 R, 2 R, 3 R, 5R 
, 6 R) -3-r^y-2- t-7'h^v:*;V'.-^*^;l/T^y-6-'7;i':tn-lf 
v^'n [3. 1. 0} ^^■^>-2, >^J^^;Va^>^-r;H 7 

5mgic, \£V-J>4 2.fiL^ RXJ^3, 4-^^^^ nn^>i;;v:/n ^ Ki 2 3 m 

mm. Mm^m.&Tj^mLfzo n.m.^ijyA^u^y^'^y^- (v';*r;^ 

: 7ni^^;l/C 2 0 0. MIB^^S^ : ^ UU:^)VJ^-3:.^ J 1 0 0 : 1 ~5 

0 : 1. •^^•9-v-i^m^-^;i/=5 : 1) Kxmm\^. (ir, 2r 

, 3R, 5R, 6R) -2 - t -•/^^->:^;^.i^'^;^T^ y-3 - (3, A-V 
^uu^y^j)vr^ -^-yji^-^u-y^i/^u [3. 1. 0] 
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iH-NMR (200 MHz, CDCI3, TMS); 1.23-1.34 (m, 6H), 1.44 (s. 9H). 2.03-2.26 
(m. 2H). 2.43 (dd. J=12.97. 7.25 Hz, IH). 2.83-2.93 (m, IH). 3.02-3. 15 ( 
m. IH). 3.71 (d. J=13.19Hz, IH), 3.80 (d, J=13.19 Hz, IH), 4.12-4.39 (m 
, 4H), 4.82 (s, IH), 7.11 (dd, J=8.13, 1.98 Hz, IH), 7.33-7.45 (m, 2H). 
MS(ESI) (Nega)m/z; 531 (M-H)- 
[«]d27 = -15. r (CHCI3, c=0.5) 
[0 10 4] 

(7) :^i^T. (IR, 2R. 3 R, 5R, 6 R) - 2 - t V ^i^:^ 
;VT^y-3- (3, 4 -vi^ nn^>>?;i/r ^ y) -6-y}Vtu-\£zy^u 

[3. 1. 0] ^^•9->-2, 6->^:^;i/5K^m vJ^f^;vj^;^x;i'2 8 mg 
> 4^^Mb7fc^/i^mJ^^;V'^?^2. SmL^Mx.. em^mwi^tzWi. 

izxi sf^mmwLtzo BUBmm^fKi^u muRm^mi- ^ M^i^mm^x 
. mi'km:^xm^Lfz^. m:m,mi'hv^Ai,zxm.mLfzo ^mM^mm^ 

. ii^^MJETML, (IR, 2R, 3 R, 5 R, 6R)-2-T^y-3- 
(3, 4-i^^nD^>y;VT^y) -6-y)l^tn-\£iyiru [3. 1. 0] 

^^-^^-2, 6--J:A)Ui^ym. V3L'r)\/:x.7.7-y^2 lmg*#yt:o 

iH-NMR (200 MHz, CDCI3, TMS); 1.31 (t, J=7.0 Hz, 3H), 1.34 (t. J=6.2 Hz, 
3H), 2.03-2.28 (m, 3H), 2.35-2.51 (m. IH), 2.94-3.08 (m, IH), 3.77 (s, 

2H), 4.16-4.40 (m, 4H), 7.12 (d, J=7.9 Hz, IH), 7.35 (d, J=7.9 Hz, IH), 

7.40 (s. IH). 

MS(ESI) (Pos)m/z, 433 (M+H)+ 
[a]D24 = -8.4° (CHCI3. c=0.56) 
[0 10 5] 

(8) ##M20 (6) }iWmz\.X^ (IR, 2R, 3 R, 5R, 6 R) -2 

-r^j-z- (3, A-^j^xixi^yvfvrxj) -e-y)i^tu-}£i^^u 
[3. 1. 0] ^^•^>-2, 6--J:^)V:^:>m. i^^^;i'J^>^x;v2 8mg i 
'9> (IR, 2R, 3R, 5R, 6 R) -2-T^y-3- (3, 4~i^^uu 
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^>v;i'r^y) - 6 -y}V:^u-}£z^^u [3. 1. 0] ^^•9->-2,6- 

iH-NMR (300 MHz. D2O, TMSP); 2.31-2.77 (m, 4H). 3.59-3.74 (m. IH), 4.06 
(d, J=13.5Hz, IH), 4.15 (m, J=13.5 Hz. IH). 7.35 (d. J=7.77 Hz. IH). 7. 
58-7.64 (m. 2H). 
MS(ESI)(Nega) 375 (M-H)- 
[c]d27 = -14.6° (IN NaOH. c=0.29) 
[0 10 61 
(##M 6 ) 

(IR, 2R, 3R, 5R, 6 R) -2-r<y~3- [N, N- (3, 4 -v 
^UU^yiyjV) ~%-y)]y^u~\£i^^u [3. 1. 0] 

(1) N. N-^:^^5^;l/^;i/AT^ Kl. 3 6mLtC^^Lfc (IR. 2R, 3 
R, 5R, 6R) -2- t-rh^'>:*;v^*-;i/r^y-3- (3, 4-':^^n 
n^>'i;;i/T^y) -6-7;v:tn-if^>^^n [3. 1. 0] ^^-1^^-2,6 
-Vi3A^:>S^yW. i^'^'^>'^^;^x;H 3 6mgJCMm?t/';'>A7 lmgS:C>\ 3 

(Mitmmm) . m.mmm:^^^y~wm^^)\^=b : d ic-c^s^l. (i 

R, 2R, 3R, 5R, 6R) - 2 - t -T Y ^l/'^ )V^=,}Vr ^ ^ - 3 - CN 
, N- (3, A-V^uu^yvj\y) ^^;VT^y] - Q -y )Vi^u-\£^yi7u 
[3. 1. 0] ^^•*?->-2. 6-i^:*;v.if>m >^'Ji^;i'^;^x;H 2 6 m g 

iH-NMR (200 MHz. CDCI3. TMS) ; 1.28 (t, J=7.03 Hz, 3H). 1.29 (t. J=7.03 H 
z, 3H). 1.43 (s. 9H). 2.11 (s. 3H). 2.16-2.58 (m. 3H). 2.80-3.07 (m. 2H) 
. 3.29 (d. J=13.62 Hz. IH), 3.78 (d. J=13.62 Hz. IH). 4.05-4.43 (m, 4H), 
4.86 (s, IH). 7.08 (dd. J=8.35, 1.76 Hz. IH). 7.31-7.41 (m, 2H). 
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MS(ESI)(Pos)m/z; 547 (M+H)+ 
[a^S = -51.9° (CHCI3. c=0.5) 
[0 10 7] 

(2) ##^J5C0 (7) tmmKLX. (IR, 2 R, 3 R, 5 R, 6 R) -2 
-t-yh^i^:^}V'^^)l^T^y-3 - CN, N- (3, 4 --J^ uu^z^-Jji. 
) ^^;vT^y] -6-7;v:fn-trv^rn [3. l. 0] ^^•9->-2,6- 

yj^-5^;vj^:^-r;n 2 4mg J; (IR, 2 R. 3 R, 5R, 
6R) -2-T^y-3- CN, N- (3, 4 - n n^Vv?;!^) ^-f-;vr5 
-%-y)V-^u-\£-y^u [3. 1. 0] ^^^^V-2. 6-v^5!t;V^*V^ 
i;ju^}\y:x,7.7-)\^ 9 6 m g ^%fZo 
iH-NMR (300 MHz, CDCI3, TMS) ; 1.33 (t, J=7.0 Hz, 3H). 1.35 (t, J=7.0 Hz, 
3H), 2.06 (s, 3H), 2.03-2.21 (m, IH). 2.23-2.60 (m, 3H). 2.68-2.84 (m, 
IH). 3.22 (d. J=14.1 Hz, IH), 3.97 (d, J=14.1 Hz. IH), 4.18-4.32 (m, 4H) 
. 7.07 (dd, J=8.1. 2.0 Hz, IH). 7.30-7.39 (m. 2H). 
MS(ESI) (Pos)m/z: 447 (M+H) + 
[a]D23 = -24.9° (CHCI3. c=0.84) 
[0 10 8] 

(3) ##M20 (6) hnm\'\^X. (IR, 2R, 3 R, 5R, 6R) -2 
-T5y-3- C (3. A-V^uu^yV)V) -^"f-;^-T^yD 

tU-\£'y^U [3. 1. 0^ ^^^>~2,&-'JiJ)V:ii^>m -JJ^^)UJ:.X 
■r;V9 4mg J: (IR. 2R, 3 R, 5R, 6 R) -2-T^y-3- CN 
, N- (3, ^•^;i/T5y] - 6 -•7;v^n-lfi/^^n 

[3. 1. 0] ^^•9->'-2, 6-i^*;Vjje>M6 2mg^#fCo 
iH-NMR (300 MHz, D2O, TISP) : 2.31-2.41 (m, IH), 2.45-2.53 (m, IH), 2.64 
(s, 3H), 2.73-2.82 (m. 2H), 3. 72-3. 82 (m, IH), 4.01 (d. J=13.4 Hz, IH), 4 
.27 (d, J=13.4Hz. IH), 7.35-7.41 (m. IH), 7.61-7.69 (m, 2H). 
MS(ESI) (Nega)m/z; 389 (M-H)- 
U]d24 = -35.2" (IN NaOH. c=0.51) 
[0 10 9] 
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(##M7) 

(IR, 2R, 3R, 5R, 6 R) -2-T^y-3- (3. 4~i^^uu^zy 
V-r;wT5y) -6-7;v:^n-e->i^n [3. 1. 0] ^^-9-:^- 2 . 6 

(1) r}'nnsJ.;vAO. 1 7 mL tc^SLfc (IR, 2 R, 3R, 5R, 6 R) 

3. 1. 0] ^^'^>-2, 6--J'^)V:^y^ >^j^^;vj^;5^x;n 7mglc^ 
}:^VV>7. 3 L. 25.^/3, 4 -v^ n n^^ ;i/ rJ' n 1; K i 4 m g =S:Sp 

^y-;V=10 0 : 1) ilTfl^L. (IR, 2R, 3 R, 5R, 6 R) -2- 
t-rV^i^:^)V7i?-)VT^y-3- (3, 4 -vi5'nD^>'V*^;VT^ y) - 
6-'7;i'^n-if->^n [3. 1. 0] ^^-ifv- 2 , 6 5/0^ 
•^;Vj::;^-r;i'2 Img^^fZo 

iH-NMR (200 MHz. CDCI3, IMS); 1.19 (t, J=7.03 Hz. 3H). 1.31 (t. J=7.25 H 
z, 3H). 1.41 (s. 9H). 2.21-2.64 (m, 3H), 2.82-2.91 (m. IH), 4.07-4.37 (m 
. 4H). 4.58-4.75 (m. IH). 6.20 (s, IH), 6.39-6.50 (m. IH), 7.46-7.57 (m, 
2H), 7.80-7.85 (m. IH). 
MS(ESI) (Nega)ni/z: 545 (M-H)- 
la]])23 = +12. r (CHCI3. c=0.9) 
[0 110] 

(2) ##M50 (7) tmmiZ^ (IR. 2R, 3R. 5R, 6 R) -2-t 
-:/>^v:<?;v;K-;vr ^ y-3 - (3, 4 -v^i^ nn^yy^f ^ y ) _g 
-:7;i/:tn-ifv^n [3. 1. 0 ] ^^-^-v- 2 . 6 - i^^"^ 
;i.i>;-r;n 0 7mg J: i9 (IR, 2 R, 3 R. 5R, 6 R) -2-7^^-3 
- (3. 4--J^uu^-yVy(}VT^y) -6 -'7;V;^n-ifv^n [3. 1. 
0] •^^•9->-2. 6--J-^)l^:^yWi >fac^;i.j:.;;(.x;V8 5 m g =Sr#/Co 
iH-NMR (200 MHz. CDCI3. TMS) ; 1.30 (t, J=6.8 Hz. 3H), 1.33 (t. J=7.0 Hz. 

3H). 2.09-2.43 (m. 3H). 2.53-2.38 (m, IH), 4.19-4.38 (m. 4H). 4.52-4.71 
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(m. IH), 7.48-7.55 (m, 2H), 7.75-7.84 (m, IH). 
MS(ESI) (Pos)in/z; 469 (M+Na)+ 
[ a ]d27 = +8. 3° (CHCI3, c=0. 93) 
[0 111] 

(3) m^m2(D (6) tmmz. (1R, 2R. SR, SR, 6R) -2-T 
^>'-3- (3, 4--J^uuy<-y-/^ fur^y) - 6-yj\^^u-\£-y^u [ 
3. 1. 0} ^^^>-2 , 6--J:fj)\^:^yM >^^^;VJ^>^x;i'4 8mg J: 
^ (IR, 2R, 3R, 5R, 6R) -2-7^^-3- (3, 4-y^DD^ 
yV4)]/T<y) - 6 -•7;v^n-trv^n [3. 1. 0] ^^-^^-2 , 6- 
2 4 m g ^%fZo 

iH-NMR (300 MHz, D2O, TMSP) ; 2.33-2.42 (m. 2H), 2.57-2.67 (m. 2 H), 4.4 
6-4.55 (m, IH). 7.58-7.68 (m, 2H), 7.87-7.90 (m, IH). 
MS(ESI) (Nega)in/z; 389 (M-H)- 
[«]d28 = +6.0" (CHCI3. c=0.34) 
[0 112] 
(##^J 8 ) 

(IR, 2R, 3R, 5R, 6 R) -2-r^y-3- (3, 4--J^uu^> 
V^i^-^^i/) -6 -•7;V:tn-if'>^n [3. 1. 0] ^^>9->-2, 

(1) e';v>3. 7mUzmm\^fz (1R, 2R, 3R, 5R, 6 R) -2- 
Ti^K-6-7;U:tn-3-t: Fa^iz-e^/^^n [3. 1. 0]^^-9-V-2 
, 2-^yV}V3^7.y^)v 6 -jc-^;1'Ji>^7^;v2 0 2mgtc 

4 -S<?^nn^>V^;i/2 3 4mg'^jjn£. M^#ffl^T^ m?at?2 8 

7=i'^>5'';vC 2 0 0^ Slft^S : ^^•9->^-Simj:-^>'i'= 1 0 : 1) iCTffi^t 
> (IR, 2R. 3R, 5R, 6R) -2-TyF-3- (3, A-Vi7UU^ 
>V>f;V:r^-» - 6 -7;v:^-n-ifv^n [3. 1. 0] '^^-y-i^-a, 6- 
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iH-NMR (200 MHz, CDCI3); 1.35 (t, J=7.3 Hz, 3H), 2.35-2.55 (m, 3H), 2.77 
-2.87 (m. IH), 4.31 (q. J=7.3 Hz. 2H), 5.24-5.46 (m, 3H), 7.28-7.60 (m, 
6H), 7.90-8.20 (m, 2H). 
li6(ESI) (Pos)in/z; 558 (M+Na)+ 
[0 113] 

(2) ##M2<^ (5) tmmK^ (IR, 2R, 3 R, 5 R. 6 R) -2-T 

- (3, 4r--J^uu^yy'y( ji^t^-y) - % -y )Vi!rX2-}£i/ ^ u [ 
3. 1. 0] ^^"^^-2, 6 ->?:^;v.i?>m 2-^yV}V:i.:^f-)V %-:r, 
■5^;i/j:.>!.-r;V2 9 8mg i (IR, 2 R, 3 R, 5 R, 6 R) - 2 -T ^ J - 
3- (3, 4 nn^>vM;V:t^v) - & -y )V^u ^ u [3. 1 
. 0] -^^■9->-2, 2-^y-J)\':L7.7-)]y &-:r.^}\^x. 

^•r;V2 1 8mg=J:#7t:o 

iH-NMR (200 MHz, CDCI3, TTHS); 1.33 (t, J=7.3 Hz, 3H), 2.25-2.80 (m. 4H), 
4.28 (q, J=7.3 Hz. 2H). 5.05-5.13 (m, IH), 5.16 (d. J=12.3 Hz, IH), 5.3 
1 (d. J=12.3 Hz. IH). 7.24-7.36 (m, 5H), 7.44 (d. J=8.4 Hz. IH), 7.57 (d 
d, J=8.4, 2.20 Hz, IH), 7.90 (d, J=2.2 Hz, IH). 
MS(ESI)(Pos)in/z; 532 (M+Na) + 
[«]d22 = +31.8° (CHCI3, c=0.55) 
[0 114] 

(3) i^y-;H OmUl^^t/i (IR, 2R. 3 R, 5R, 6 R) -2- 
r^J-Z- (3. A-V^uu^-yV>( - & -y )Vitu-}£i/^ u 

[3. 1. 0] ■^^•9->-2, 6 ->^:*;l/5K>m 2-^y-J)V3uyi.y-)]^ 6- 
V:r.^)V3L7.y-)V 2 1 8 m g tC, 5 %^^yV^M.]im 1 5 m g ^M^immm% 

T. ^ST'5 o^p^^^bTto y^m^^x^-^yv^Amm^m\\\^. mm. 

\mm\^fZo ^(D^WLK. ^^T. 7mAV)'f-^A\7mmi Omg^^iU^S O 
^'m^nx.fzo yiO^T. im^mmo. 5mL=J:tin£. Tlc-es OmUc^f^bT^cf^ 

. ^^y^w^m (AG 5 0W-X8 Resin (HM) > mmmm:ik. 
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4 0%-r h^ii Kn-7 7>7fc^^, I 0%\£V Z^yy^mm izxmmU (IR 
, 2R, 3R, 5R, 6R) --2-T</-3- (3, 4 -v^ n W>f 
^^'y) -e-y?V:tX2-\fi,^u [3. 1. 0] ^^^>~2, 6-P:^)Vy^ 
>m2 Smgir^fzo 

iH-NMR (300 MHz. D2O. TMSP); 2.40-2.45 (m, 2H), 2.71-2.77 (m. 2H), 5.28- 
5.36 (m. IH), 7.68 (d, J=8.5 Hz, IH), 7.89 (d. J=8.5 Hz. IH). 8.16 (s. 1 
H). 

MS(ESI)(Nega)m/z; 390 (M-H)- 
[ a ]d28 = +9, 2" (MeOH, c=0. 23) 
[0 115] 

(mmm i ) 

(IR, 2R. 3R, 5R, 6 R) -2-T5y-3- (3, 4-viJ'nn^> 
i^;V:t^-» -6-7;i/;^n-vfvi^n [3. 1. 0] ^^•9-V-2, 6--J^ 

J-i\^%mUzmM'^^fz (IR. 2 R, 3R, 5R. 6 R) 
-3- (3. 4 ->^i^ nn^>i;;i/:t^v) - 6 -7;i/:^n- if->^ n [3. 1 
. 0] ^^•9->'-2. 6-y*;i/^*^M8 0 Omgtl, im-f. r^'fk'^rt-^l/O 
. 6 5mLSrtjnx./w^. 5 0 t:t?4 ^K«^L;^v:o 3 ^KMza-cm^t/cm^ ^ 
^'^-^V^rMffiTI^^L/io ^a6tC^dp<9->2 0 mL ^iPx. 2 B#TO^tfcf^. 

(IR, 2R, 3R. 5R, 6 R) -2-T^y-3- (3, A-Vi^uu^y 
-6-7;v^n-ei/i^n [3. 1. 0] 

[0 116] 

(^»J 2 ) 

(IR, 2R, 3R, 5R, 6 R) -2-T^y-3- (3, ^-Vi7UXi^-y 
V)\yisr^^y) - ^ -y )Virxi -yf:^y u [3. 1. 0] ^^•9->-2, 6-v:* 

'^>'^y-;i/4mUcjl^$-^y:: (ir, 2 R, 3R, 5 R, 6 R) -2-r\ 
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y-3- (3, 4--J^uxn^-yi;)U:t^i/) - 6 - n - if ->:J^ n [3. 

1. 0] ^^^>-2, 6--J:^}\^:^>m3 0 OmgK^ ^^T. m'fb^:*-^;V 

^'irS^^^^^U jJfr^^^^AiJ^nTh^^^'f- (7n-r;V5 0C18 (mit 

i^m) :mm^m tK ~ 5 0%T-irh^hv;v7fct^?^) icrjjtiau (ir 

, 2R, 3R, 5R, 6R) -2-r<y-3- (3, 4 nn^> v;^:^ 
^v) - 6 -7;v:^n-ev;j'n [3. 1. 0] ^^-y-^- 2 , 6 - v5I7;vjJ€> 

m 6 -^>5^;i'J^;;?.7";H 8 8mg^#7t:o 
[0 117] 

(^»J3) 

(IR, 2R, 3R, 5R, 6 R) -2-r^y-3- (3, 

-6--7;V:tn-ifvi^n [3. 1. 0] ^^•9-;x-2, 6 

T-h^HKn^^VO. 8mL5:tf7fcO. 4 mL<^m'g-'^^t'il-^ t/i (IR 
, 2R, 3R, 5R, 6R) -2-T^y-3- (3, 4 --J^ uu^-y-Jjv^ 
^v) -6-7;v^n-tr'>i^n [3. 1. 0] ^^'*)->- 2 . 6 --J^ 
m3 6mglr, MSt'T7Km'fbV'f-'i7A7KSlt?4. 4mg«rjJD^. 1 O^mmW 
t/wo MJET2i^^> ^StCN^ N-i^^^;v^;V'-£.r 5 KO. 3 6mLS.^fr 
n^i^^jc^;V2 1 /u L^tJUx.. m?^lCT2B#PBl, 5 0t:iCT2^F^. RV^9 0 

x:icT4NFram^b/io M:>^?i£ic7K^inx.. g^m^-5^jvt::"riaffiLfco ^mm 

nm^nmi^^'^h^^y'i- (vV*'>';w 6OF254 , SUS 

m:-^^-^y-mmj^^)v=i : 1) icT^ISt, (IR, 2R, 3R, 5R, 
6R) -2-r^y-3- (3, 4 -v^on^:/v;i/;e-^v) -6-yj]y^xn 
-e->^n [3. 1. 0] ^^-9-^-2, 6--J:^)\/^>m i^J^h^i^:^)^^ 

[0 118] 
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(IR, 2R, 3R, 5R, 6 R) -2-T^y-3- (3, 4--J^uu^> 
-Q-yiUiru-\£i/^xi [3. 1. 0] ^^'9->-2, 

Ay^yW. 6- (2 -Tv^Kji^;v) :i~7.'r)V<D^^ 

N, N-vp«'^;l';i^;VAr^ KO. 2mLi:;^C0. 0 2 mL<^m'^^l^ti^f? 
L/i (IR, 2R, 3R, 5R, 6 R) -2-T^y-3- (3, A-l^^uu 
-6-7;i/:tn-lfi/i?'n [3. 1. 0] ^^"^^-2, 6- 
Vi3}\^^ym. 6- (2-3- Kj^^;1/) j:->!.7^;H Smgtc, ^filCTTi^'fb 

h A 6 m g ^ Jnx.. 6 0 "CJCT 1 2 ^Km#Ly:io Sc<^m^ ^EET?t^.=S:^ 
Tt^^^Ai^n-^hij^^y-f- ('7=i-r;v5 OC 1 8 tK 
- 7 0%T-feh^hi;;V7X^?^) tCT^ML. (IR, 2R, 3R, 5R, 6 
R) -2-T5y-3- (3, 4 --:/'^nn^>i/;i/^^v) _6--7;i'^n- 
Ifvi^n [3. 1. 0] ^^'9->-2, 6 -v:^;l';^'>^ 6- 

[0 119] 

(IIWJ5) 

(IR, 2R, 3R, 5R, 6 R) -2-T^y-3- (3, A-V^uu^-y 
'JA'-^^^y) -6 -7;V:^n-lf->^n [3. 1. 0] ^^^>-2, &-ViJ 

6- {2~r^J:^^)V) :x.:^7->i^<O^Wu 
•r h Kn7^:xO. ISmLtTKO. 0 2 mL(D?I>^^^lC'^^L/i ( 1 R 
, 2R, 3R, 5R, 6 R) -2-T^y-3- (3, A -V uu^y -J}V^ 

^v) -Q-yn^:^u-\£%/i7u [3. 1. 0] ^^^y-2, &-Vij)V:^z/ 
SI 6- (2 -Tv^ Kji'^;v) J^J^T-;v6mglc, MStcTiMh i; 

^^h\,ZTY^\LYuy^-yXTSm-l.^ (IR, 2 R, 3R, 5R, 6 R) -2 
-T^y-3- (3, A-''J^uu^yi?)Vt^iy) - 6 -7;i/:tn-lf n 
[3. 1. 0] ^^-^^-2, &-ViJ)V^ym 6- (2 -r 5 yjc^;!/) 
:^T)V2mz^%fZo 
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[0 12 0] 
[0 12 1] 
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